
Final 

nd Two 
Remedial Investigation Report 

Sites 11 and 17 

N’&al~ Weapons Station Yorkt 
Yorktown, Virginia 

-- 

Volume II of II 
Appendices 

Prepared For 

Department of the Navy 
Atlantic Division 

Naval Facilities Engineering 
Command 

Norfolk, Virginia 

, 
Under The 

LANTDW CLEAN Program 

Comprehensive Long-Term 
Environmental Action Navy 

Reference: 
Contract 
N62470-89-D-4814 

CTO-0354 

August 1998 





I 

A 

B 

C 
D 
E 
F 
G 
H 
I 
J 
K 
L 

M 

Round Two Test Boring Records, Round TWO Test Pit Log;, and Existing Soil Boring/Well 
Installation Logs 
A.1 Round Two Test Boring Records 
A.2 Round Two Test Pit Logs 

I 

A.3 Existing Monitoring Well Soil Boring/Well Installation Logs 
Round TWO Weli Development FOIIIIS and Round TWO Purging Field Parameter 
Measurements for Groundwater Sampling 
B.l Round Two Well Development Forms 
B.2 Round Two Purging Field Parameter Measurements for Groundwater Sampling 
Hydraulic Gradient Calculations and Diagrams 
Round Two Chain-of-Custody Forms 
Round Two Sampling Summary 
Round Two Analytical Laboratory Results 
Round Two QAfQC Results 
Statistical Summary for Risk Assessment 
Chemical Intake Equations for the Human Health Risk Assessment 
Human Health Risk Assessment Calculation Spreadsheets 
Pathway-Specific Risk Characterization Summary Tables for Acceptable Risk Scenarios 
Ecological Risk Assessment Supplemental Information 
L-1 Ecological Toxicological Profiles 
L.2 Use of Background Concentrations and Screening Levels 
L.3 Toxicity Benchmark Values 
Receptor Models 
M.l Concentrations of the Ecological Contaminants of Concern 
M.2 Site 11 Terrestrial Receptor Models 
M.3 Site 11 Aquatic Receptor Models 
M.4 Site 17 Soil Area of Concern - Terrestrial Receptor Models 
M.5 Site 17 Proper - Terrestrial Receptor Models 





APPENDIX A.1 
ROUND TWO TEST BORING RECORDS 



BlhKER 
BOREHOLE NUMBER- 

TEST BORING LOG 11-5812 

SHEET. 1 OF 1 

PROJECT NUMBER 62470-0354 

PROJECT NAME YORKlOWN UEAPONS STATION 
LOCATION YORKTOWN, VIRGINIA 

GROUND SURFACE ELEVATION 39 6 

ORILLING COMPANY 
TOTAL OEPTH- 

PAARATT-WOLFF, INC 
9 FT 

RIG T‘IPE 8 NUPIBER- TRUCK B-53 

ORILL.ING flETHOD HOLLOW STEn AUGERS 
WEATHLIR- CLEAR. COLD 
GEOLDGISI MARLENE IVESTER 
ENV SCIENTIST 

DATE BEGIJN Il/lq/CJb OHTE COMPLETED 11/14/96 

8" hluck Fly ust, mutrr,ol 

brown to orange, llloI3t. /ouse 



BAKER 
BOREHOLE NUMBER 

TEST BORING LOG L&SE113 
SHEEI i OF I 

PROJECT NUMBER- 62470-01154 
PROJECT NAME- YORKTOWN LlEAPtlNS STATION GROUND SURFACE ELEVATION 39 6 
LOCATION. YORKTOWN, VIRGINIA TOTAL DEPTH 1 Ft.. 
DRILLING COMPANY. PARRATT-WOLFF, INC 
RIG TYPE 8 NUnBER TRUCK H-53 
URILLING METHOD HOLLOU STEf? AUGERS 
WEATHER CLEAR, COLD 
GEOLOGIST PlARLENE lVESlER 
EN” SCIENTIST 

DATE BEGUN ll/lWYb DATE CDHPLETED 11/14/96 
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BAKER 
BDREHOLE NUflBER 

TEST BORING LOG 11-SEJL4 

SHEET- 1 OF- 1 

PROJECT NLMBER 6247U-03% 

F’ROJECI NAnE YORKlDWN UEAPUNS SlATION 

LOCATION YORti?OWN, VIRGINIA 

DRILLING COflPANY PARKATI-WOLFF, INC 

RIG TYPE 8 NUDBER TRLKX B-53 

URILLING ilETH00. HOLLOW STEM AUGERS 

WEATHER CLEAR, COLD 

GEOLOGIST NARLENE IVESTER 
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BAKER . ’ TEST BORING LOG 

BOREHOLE NUMBER 

II-SEUS 

SHEEr 1 OF 1 
/ *-., 

F’HOJECT NUPIBER bN70-0359 

PROJECT NAME YORKTOWN UEAPONS STATION GROUND SURFACE ELEVATION 40 1 

LOCATION YORKTOWN, VIRGINIA TDlAL DEPTH 6 Ft 

DRILLING COMPANY PARKATT-WOLFF, INC 

RIB TYPE 8 NUflBER TRUCK B-53 

DRILLING iXTHOU HOLLOW STEM AUGERS 

WEATHER- CLEAR, COLD 

GEOLOGIST. MARLENE IVESTER 

EN” SCIENTIST- 
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BAKER 
BCIREHDLE NUMBER. 

TEST BORING LOG ll-SB16 

SHEET’ 1 OF- 1 

PRDJECT NUMBER: 62470-0359 

PROJECT NAME YORtilOWN WEAPONS STATION GROUND SURFACE ELEVATION- 40 0 

LOCATION YORKlOWN, VIRGINIA TOTAL OEPTH- 6 F? 

DRILLING COMPANY PARHATT-WOLFF, INC 

RIG TIPE 8 NUt’lBER TRUCti B-53 

DRILLING NETHOD- HOLLOW STEfl AUGERS 

WEATKR CLEAR. COLD 

GEOLOl;IST MARLENE IVESIER 

ENV ‘SCIENTISI 
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BAKER tlDREHOLE NUMBER 

TEST BORING LOG ll-SE17 
SHEET 1 nF i 

/‘_ 2, PROJECT NUblEER 62470-0354 
PROJECT NAflE YORKTOWN WEAPONS STATION 

GHOUNn SURFACE ELEVATION 90 3 LOCATION YnRKlOUN, VIRGINIA 
TOTAL nEPlH 4 Ft DRILLINS COilPANY PARKAIT-UnLFF, INC 

RIG TYPE S NLMER TRUCti B-53 
[IKILLING NETHOD 

WEATHER 
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BAKER 
EOREHOLE NWIBER 

TEST BORING LOG 11-5818 

SHEET 1 OF- 1 

F’RO.lECT NUMBER 62Y?O-u354 

PROJECT NAME YORKTOWN WEAPONS STATION GROUND SURFACE ELEVATION- UNKNOWN 
LOCATION YORKTOUN, VIRGINIA TOTAL DEPTH, 
URILLING COMPANY PARRATT-WOLFF, INC 
RIG TYPE 8 NUMBER IFtUCk B-53 
DRILLING ilETHOD HOLLOW STEi’l AUGERS 

WEATHER CLEAR, COLD 

GEOLOGISl MARLENE IVESTER 
ENV SCIENTIST 

DATE BEGUN 11/14/9b DATE COMPLETED 11/14/96 
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APPENDIX A.2 
ROUND TWO TEST PIT LOGS 



TEST PIT RECORD 

Project: r&T /roR S;jLrr //r/7 CT0 No.: 62‘r’lP - JgY 

Test Pit No.: /77p4/ Date: l/-P- 91 Weather: 
Endpoint Coordinates: North: North: 

East: East: 
Elevation: Elevation: 

Contractor: Equipment: Baker Rep.: ~ZLMGF A. Z&A 

TEST PIT CROSS SECTION 



TEST PIT RECORD 

Project: AZ- A4 s/-&s //+ /7 CTONo.: /2~7ti - JK+’ 
Test Pit No.: 17 e’ob Date: d-2 - 76 Weather: 
Endpoint Coordinates: North: North: 

East: East: 
Elevation: Elevation: 

Contractor: Equipment: Baker Rep.: KC~SAGW A. WA 

TEST PIT CROSS SECTION 



TEST PIT RECORD 

Project: Pr A74 sk.. //r/7 CT0 No.: ~49.~0 - 3~Y 

Test Pit No.: /7~943 Date: ~-2 - 3% Weather: 
Endpoint Coordinates: North: North: 

East: East: 
Elevation: Elevation: 

Contractor: Equipment: Baker Rep. : kw/AILT/ A. 7-z~~ 

TEST PIT CROSS SECTION 

Comments: /?r’ &SW., 2’4 % /o ‘L x y’s 



TEST PIT RECORD 

Project: Rr fiti G-M //c/7 CT0 No.: ~GZVYO - 35~ 

Test Pit No.: ufpax Date: if-3 - 76 Weather: 

Endpoint Coordinates: North: North: 
East: East: 
Elevation: Elevation: 

Contractor: Equipment: Baker Rep.: ~?..stwH A. TYA. 

TEST PIT CROSS SECTION 



TEST PIT RECORD 

Project: Rr BR szfm Ha17 CT0 No.: C~~YYPU - X.C’ 

Test Pit No.: G’rp06 Date: 11-3 - 94 Weather: 

Endpoint Coordinates: North: Nol-th: 

East: East: 
Elevation: Elevation: 

Contractor: Equipment: Baker Rep.: kZ%w~%’ A. *A 

TEST PIT CROSS SECTION 

d--- 



TEST PIT RECORD 

Project: AZ 64 G*.s /‘*A7 CT0 No.: c2zu7u - 3SY 

Test Pit No.: 07~~7 Date: //-a - 46 Weather: 

Endpoint Coordinates: North: North: 
East: East: 
Elevation: Elevation: 

Contractor: Equipment: Baker Rep.: K&AM* A ZM 

TEST PIT CROSS SECTION 



APPENDIX A.3 
EXISTING MONITORING WELL 

SOIL BORING/WELL INSTALLATION LOGS 
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ROY F. WESTON, I.... 

CLIENT WE'NSTA YORKTOWN - DRILLINGFIRM HARDIN-HUBER 
SITENAME WPNSTA YORKTOWN INSPECTOR W. BREW 

WELL ID lGWl2 WATBR LEVELS 
START DATE 06/10/92 6.20 FT (TOC) ON 07/15/92 
COMPLEYXIN DATE 06/10/92 

WELL DESIGN CONSTRUCTiON 

4.00 i&h Intervak 0,00 to 4.00 fiz 

islick upher casing: 2.50 ft Protective Cashg: 0.00 ft- 

casing Groutz CEHT/BENT Interval= 0.00 to 2Jm fii 

BENTONITE PELLETS hI.m-v& 2.00 to 3.00 ft. 

Intwpaf= 3.00 to 14.00 jz. 
M&Dimneter= 

scremDiameter= 4.00 Intental= 4.00 to 14.00 fz 
-020 idles 

SililhzphItervaL: o.lN to 0.00 ft. 
lIltend: 0.00 to ~0.00 ft. 

fC = Top of Casing SP = Top !&nd pa& 
= Ground Surface SC = Top Screen 

Bottom Screen 

TD = Total Depth 

A.diia~comments: 

NOT%= Wd LXagnmz not to Scale Elevations are feet above mean sea level 

01/06/93 



Borehole Lug ROY F. lKi!Z!WOiV, Inc. 

CLIENT : WPNSTA YORKTOWN TOTAL DEPTH : 14 -00 

SITE NAME : WPNSTA YORKTOWN LOGGER : w. BREW f--Y 
WELL ID : IGW12 DRILLING CtXPANY : HARDIN-HUBER 
NORTHING : 343136.0000 surveyed DRILLING RIG : B-61 

EASTING : 2562505.0000 surveyed DATE STARTED : 06/10/92 
ELEVATION : 42.500 surveyed DATE COMPLETED : 06/10/92 
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Borehole Log 
ROY F- MfUTOi’V, Inc. 

CLIENT : WPNSTA YORKTOWN TOTAL DEPTH : 14.00 
SITE NAME : WPNSTA YORKTOWN LOGGER : W-BREW 
WELL ID : lGW12 
NORTHING : 343136.0000 surveyed 

DRILLING CDMPANY : I-IARDIN-HUBER 
DRILLING RIG : B-61 

EASTING : 2562505.0000 surveyed DATE STARTED 
ELEVATION : 42.500 surveyed 

: 06/10/92 
DATE COMPLETED : 06/10/92 
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DATE: 12/08/92 **** LlTHOLOGlCAL DATA FOR - CLIENT ID: BAKER *** PAGE: 14 

BOREHOLE SMP LTH LITHOLOGY 1NT. SAMPLING SIZE GRAVEL SIZE SAND SlLT CLAY ORGANIC ROCK STRAT 
/WELL ID HUM NUM (FT BGS) METHOD GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT 

1GW12 1 

1GU12 2 

lGU12 3 

1GU12 4 
lGU12 4 
lGU12 5 
lGU12 5 
lGU12 6 
lGU12 6 

. lGUl2 7 
lGU12 7 
lGU12 8 
lGW12 8 

1 
1 

1 
1 
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1 
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1 
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1 
2 
1 
2 

0.00 2.00 SPS 

2.00 4.00 SPS 

4.00 6.00 SPS 
6.00 7.10 SPS 
7.10 8.00 SPS 

8.00 9.00 SPS 

9.00 10.00 SPS 
10.00 10.70 SPS * 

10.70 12.00 SPS 

12.00 12.80 SPS 
12.80 14.00. SPS 
14.00 14.80 SPS 

14.80 16.00 SPS 
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0 
0 
0 
0 
0 
0 
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0 
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0 MOD 
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POR SFT MST 
POR SFT MST 
MOD LSE MST 
MOD LSE MST 
MOD SFT UET 
MOD SFT VET 
MOD SFT UET 
MOD SFT WET 
MOD SFT UET 
MOD SFT UET 

FRM WET 
FRM WET 
FRM MST 

- 



1 TEST BORING AND WELL CONSTRUCTXON RECOiu, 
m’\’ 

bu& la,, (LBhrl L&II Sk. I -. 
318 f BORING NO.: I sf3/2/4 

F: ,A CT- NORTH: 
*’ 

.CE: TOP OF PVC CASING: 

PROJEC-I . 
CT0 NO.: 
COORDMATES: ufia I. 
ELEVATION: SURFA 

RIG: 

SPLIT 
1 pAbC 

SPt --- ION 1 
CASING AUGERS Bi”zL 

SIZE (DIAM.) 1 
LENGTH 
TYPE 
HAMMERWT. t I 
FALL 

t I I I 

EMARKS: 
*SAMPLE’Z”YPE 

S = Split Spoon A = Auger 
T = Shelby Tube W-Wash 
R=AirRotary C-Core 
D = De&on P = Piston 

N = No Sample 

Well Diam. 
nformation 

/?:5eE a[’ 

-5 E-&h/ zif 

Top Bottom 
Depth Depth 
uv w-1 

t+2x 4gi- 

rqs’ drs- 

i 

Visual Description 
Well 

Installation 
Detail 

Elevatio/- 
(ft. MSL, 

-is- 
@pm) 

samp. 
Type 
and 
No. 

SPT Lab 
Class. 

tz:D or 
Pen. 
Rate 

Depth 
m-1 

5-I 

4- 0.4 
i 

a-- z 
5 $ 

- 
-- ____-- \ 

DRILLING CO.: 

DRILLER: 

BAKER REP.: 

BORING NO.: 



‘I’ TEST DORING AND WELL CONSI’IZUCilON IWCO’I<I> 

PROJl?CTz &Jf.. &&( LJb// J%z ! 

CT0 NO.: 315’ I30RING NO.: /-s/l !*7& 

A = Auger SPT = Standard Penetration Test (ASRVI D- I58G)(Blows/O.5’) 
w=Wash RQD = Rock Quality Designation (%) 
c=corc Lab. Class. - USCS (ASTM D-2487) or AASIITO (ASTM D-3282) 

P = Piston Lab. Mold. = Moisture Content (ASTM D-2216) Dry Weight Basis 

S - Split Sjpoon 
T - Shelby Tube 
R - Air Roltaq 
D - Denison 

~NoS: 
satnp. 

(E 
0%) 

PID 
@Pm) 

Visual Description 
WC11 

lrktalla~ion 
Detail 

Blcvation 
m. MSL) 

Continued from Sheet I 

DRILLING CO.: paw& w-c~ LIAKER REP.: 

DRILLER: uu -k ho BORING NO.: cxwa- SI 11:m 2 01 
. 



TEST IZORING AND WELL CONSTRUCTIOti RECORD . 

i ?ROJECT: Sk J --T 

CT0 NO.: BORING NO.: I SB12A 

-. . s 
;PT = Standard Penetration Test (ASTM D-158G)(Bl0ws/0.5’) 
tQD = Rock Quality Designation (%) 
,ab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
,ab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 
Eicvation 
(ft. MSL) 

TYPE 
S = Split Spoon 
T = Shelby Tube 
R=AirRotary 

A = Auger 
W = Wash 
C = Core 
P = Piston D = Denison 

Lab 
Class. 

or 
Pen. 
Rate 

PID 

@pm) 

pie 
SPT 

=NoS 
samp. 
Rec. 
(ft. & 
%) 

am 
Depth 
(ft.) 

3 7’3 

4- 

.5 2s 

6, 

7 . 32 

II- 

9 3 

4- 

-45 
5 

6, 

8- 

samp. 
Tne 
and 
NO. 

I 
Continued from Sheet 1 

a 2 

9.L 

0.2 

5.2I! 

BAKER REP.: 

DRILLER: h ?-Au% BORING NO.: I@ t2+ si IEET3 OF 



I 
-4 

TEST UORING AND WELL CONSTRUCTIOti RECoRr> . 
I. .I 

PROJECT: 
CT0 NO.: ,?rg:l BORING NO.: \ SB\zd- 

!SAMPLE 
SPT = Standard Penetration Test (ASTM D- 158G)(Blows/O.5*) 
RQD = Rock Quality Designation (%) 
Lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282 
Lab. Mold. = Moisture Content (ASTM D-2216) Dry Weight Basis’ 

S = Split Spoon 
T = Shelby Tube 
R=AirRotary 
D = Denison 

A = Auger 
W = Wash 
C = Core 
P = Piston 

-. 
SZUIlpl 
Typel 
and 
No. 

mple 
SPT 

R;D 

=Nor 
S=WJ 

(k 
%) 

Depth 
vu 

Lab 
Class 

Or 

Pen. 
Rate 

Well 
Ins!a!!ation 

Detail 

Elevation 
(0.. MSL) 

r1 
2- 

3 -2 

4- 

.5 % 

6 _i 

7 53 

8 

9 
r 
ro _ 

I .’ Gf 

I.5 

7s06 

L7‘6C 
PVC 

s-3\ 

5- .+ 
52 

6- 

7- 

8- 

9- 

b, 

L 

; 

1 
I 

I 

; 

L 

b 
I 

1 

f 

I 

I 
I 

.’ 

T 

DRILLING CO.: _ P&PP& &I@ 
. 

BAKER REP.: ,*L 5 

DRILLER: _ -ihA T&m 
I 

BORING NO.: I sb2A SIIIXT~OI; 



TEST BORING AND WELL CONSTRUCTION RXCOjru> . 

(’ PROJECT: D&J /CL\, &q-J I!dwCall site I 

CT0 NO.: 38 BORING NO.: I5BlZJ f-Z 

COORDINATES: EAST: NORTH: 

ELEVATION: SURFACE: qo,- TOP OF PVC CASING: 4 I ’ (Ig 

i 

RIG: 

$gN CASING AUGERS 
CORE 

BARREL 

SIZE (DIAM.) I I 
LENGTH 

TYPE I 
HAMMERW. 1 I 
FALL } 
STICK UP I I I 
REMARKS: 

-SAMPLETYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R-A&Rotary c=core 
D = Denison P = Piston 

N = No Sample 

Depth 
m 

2, 

6- 

7 __ 

8- 

9 __ 

samp 
Type 
and 
No. 

_.__ .-.... - 

T 
samp. SPT 

(i?i *R;E 
%) 

I 

- .__ 

..-- 

.- -. 

4 

Lab 
Class. 

Of 

Pen. 
Rate 

-.- 

PID 

@pm) 

1 I I I 

DATE -ME 
WATER 

PRoGRESS WEATHER DEPTH -I 
w-1 

F-u 

p+?f 13 eeiu $00 I 

I+V-Gb 25- I 

WeI1 Diam. -J&e Top Bottom 
Information Depth Depth 

(fu (it) 

resee; 2” 5ch L-ZD 

5Y-eQ$ 2 
I( mot “ SLOT 

I 

Visual Description 

Match to’ Sheet : 

IVe1l ElevatioF1 
instailation 

Detail 
@MS’ +. 

I 

DRILLMG CO.: 13,r/,+ jd)l-@ BAKER REP.: me&- l-td 5 

DRILLER: c&c -r?) u’vltc BORING NO.: i si3m3 SHEET I OF 2 
- v 



S - Split Spoon 
T - Shelby Tube 

D - Den&on 

A = huger 
W=Wash 
C=C0rC 
P = Piston 

2 
L / 
! 

I = No sample 
’ Samp. SPT Lab 

Class 
(k: R;D or 
%) Pen. 

I&C 

~~Jqj’I’j()~ 
SIT = Standard Pen&ration Test (ASTM D- I58G)(BIows/O.5’) 
RQD = Rock Quality Dcsignstion (%) 
Lab. CIasr - USCS (ASTM D-2487) or AASIITO (@TM D-3282) 
Lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

I 
f 

21 - 

22 

23 

M _ 

ts 

!6 _ 

!7 

. 

“’ 

I 

(PPM 
I Visual Description 

WC11 
InstnIiation 

Detail 

Ekvation 
m-mu 

I 

DRILLING Co.: t3AKER REP.: 
DRILLER: BORING NO.: (Sdr2!3 SI Ilili’l- 2 Of 



TEST BORING AND WELL CONSTRUCTION RECO?<I) 0 

PROJECT: cLdl4-d jLl.d L?2c /! I 5f9C I 
i--- 

CT0 NO.: 319 I BORING NO.: I Scfl.zEf 

SAMPLE TYI’E 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotary 
D = Denison 

Depth 
(f-u 

:I 
2 

3 

4L 

5 

6, 

7 - 

8, 

9 

10 - 

I f 

2 

3 

4- 

5 

6, 

7 - __. __- 

8- 

9 

1 

’ N = No Sample 
samp. samp. SPT 
Jhe Rec. or 
and (ft.& RQD 
No. 0x3) 

C = Core 
P = Piston 

CEi. g) 
or 

Pen. 
Rate 

---I- 

-_-- 

- 

.9 . s ! I I 
1 

iPT = Standard Penetration Test (ASTM D-158G)(B1ows/0.5’) 
XQD = Rock Quality Designation (%) 
hb. Class. = USCS (ASTh4 D-2487) or AASIITO (ASTM D-3282) 
Lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

Visual Description 
Ebvation 
(i?a MSL) 

DRILLING CO.: BAKER REP.: 2 

DRILLER: T-h% BORING NO.: /g&/a SHEET3Of’ 
J 



TEST BORING AND WELL CONSTRUCTION RECORD . 

PROJECT: 
CT0 NO.: 318 
COORDINATES: EAST: 
ELEVATION: SURFACE: 

BORING NO.: iSW/3A 
NORTH: 
TOP OF PVC CASING: 

S = Split Spoon A = Auger Information 
T = Slhelhy Tube w=wasll I 
R = Air Rotary C = Core 
D = Denison P = Piston 2” Sk* Lfo PVC -t-2,5- 66 

N = No Sample I 
I CL-^ , I 9 II 

Depth 
m-1 

samp. 
Type 
and 
No. 

sp1 
Rll I 

Lab 
ClasS. 

or 
Pen. 
Rate 

1-w~ I” 
0.0 E I* 5&j* 

1 PID I 

I 
I @pm) Well 

Viial Description InstaIlation 
Detail 

Elevati 
cf (ft. MSL, 

I 

I 

- 

6- 

7 4 

l3- 

9 s 

DRILLING CO.: ’ “rr’x+- 
9 

w Jl-rcc BAKER REP.: fL.+ l-WI2 

! Si3!3R 
DRILLER: BORING NO.: SHEET I OF 2 



TEST BORING AND WELL CONS’IXUCTION IWCOJ<I> 

SIT = Stnndard Pcnctration Test (ASTM D- I58G)(B1ows/O.!?) 
RQD = Rock Quality Designation (%) 
Lab. Cfass. - USCS (ASTM D-2487) or AASIITO (AS’J74 D-3282) 
Lab. Moist. = Moisture Content (ASTM D-22 ib) Dry Weight Basis 

S - Split Spoon 
T - Shelby Tube 
R-AirRotary 
D - De&on 

A = huger 
w=Wash 
C=Con 
p = Piston 

ssmp 
Typt 
and 
NO. 

Visual Description I 
Well 

Elevation 
InstallafioIl 

Detail (n MS-) 

DRILLING CO.: pclrdt (ltf7I$c DAKER REP.: 1 

DRILLER: bc?, ??mi BORING NO.: /Slgj-?L SIIF.li‘I’ 2 01 



1 TEST BORING ANI) WELL CONSTRUCTION RTWOTXT) 0 

-4 :.. . . . 

PROJECT: cti diA/ && /, Sk 1 
Cl-0 NO.: 318 I BORING NO.: I sl)/3#+ f 

SAMPLE TYPE s 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTM D-1586)(BIows/O.5’) 
T = Shelby Tube W-Wash RQD = Rock Quality Designation (%) 
R = Air Rotiuy c=core Lab. Class. = WCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
D = Deniso:n P = Piston Lab. Moist. = Moisture Content (ASTM D-22 16) Dry Weight Basis 

Visual Description 
Pen, 
RalC I I I 

Elevation 
(0. MSL) 

1 I t 

I I. 
Continued from Sheet 1 

I 

61 

-\ 

\ 

z/ 

-\ 

_: 

-\ 

-\ 
- 

\ 
-‘\ 

DRILLING CO.: _ p-w& ccbiqf BAKER REP.: 

DRILLER: _ i-k% 
3 BORING NO.: 1% ldpt SliEET~OF 



SPT = Standard Penetration Test (ASTM D-1586)(BIows/O.Y) 
RQD = Rock Quality Designation (%) 
Lab. Class. = USCS (ASTM D-2487) or AASIITO (ASTM D-3282) 
Lab. Moist. = Moisture Content (ASIM D-2216) Dry Weight Basis 

SAMPLE TYKE 
S = Split Spoon A = Auger 
T = Shelby Tube w = Wash 
R=AirRotary c=core 
D = Denison F = Piston 

=NoS 
samp. 

(Ei 
%) 

lpIe 
SPT 

. r 
samp. 
Tne 
and 
No. 

Lab 

Ch?SS. 
or 

Pen. 
Rate 

Elevation 
(il. MSL) 

PID 
@Pm) 

Depth 
m-1 

- 
II 

--I 

2, 

3 

4, 

.5 ss- 

6 

7 3 

8 

9 

PO _ 

1 -I ;i 

4, 

8, 

Visual Description 
Detail 

BAKER REP.: DRILLING CO.: 

DRILLER: BORING NO.: 



TEST I3ORING AND WELL CONSTRUCTION RECORD b 

PROJECT: DLJ k” &cd lid -&I/ sfe I 
CT0 NO.: 712) ’ ISA lye c 

BORING NO.: 

SAMPLE TW’E DEFINITIONS 
S = Split Spoon A = Auger SPT = Standard Penetration Test (ASTh4 D- 158G)(Blows/O.S’) 
T = Shelby Tube W=Wash RQD = Rock Quality Designation (%) 
R-AirRotary C = Core Lab. CIass. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
D = Denison P = Piston Lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

’ N = No Sample 
Depth smp. Samp. SPT Lab PID 
0-Q TYPe Rec. or Class. @pm) Well 

and (ft. & RQD or Visual Description InrfaIl~t~np Elevation ..,I. ..I .” . 
Detail (ft MSL) 

Rate 
Continued from Sheet I 

DRILLING CO.: _ @m%ct WdGF BAKER REP.: /l&4+ ,JC?.d, 

DRILLER: _ -?““; ?;?“3 BORING NO.: / SOI SIfEBT OF 

cc \ 



Borehole Location Data ROY F. WESTON, Inc. 
r- 

BOREHOLE ID : lGW13 SITE ?iFAME/NO: WPNSTA YORKTOWN 
BEGIN DATE : 06/10/92 - END DATE : 06/10/92 

LoGGER/COMPANY: W- BREW 

BOREHOLE COMPLETED IN (cO>verburden cB>edrock) : .O 

TOTAL DEPTH : 16-00 DEPTH TO BEDROCK : 0.00 

BOReHOLE DIAMETER #l: 12.00 
IN!Z!ERWiL: 0.00 ft, to 16.00 ft. BGS 
METHOD : HSA FLUID : NONE 

BOREHOLE DIAME!i?ER #2: 
INTERVAZ;: 
MiGTHOD : _ FLUID : 

BOREHOW DLAMEm #3: 
INTERVAL: 
JIEZHOD t FLUID : 

DRILLING COMPANY : HARDIN-HUBER 
DRILLER : ROYqE KFJINAN 
DRILL RIG TYPE : I361 

ESTIMATED SURVEYED 
SVRF.ACE 
ELtEV?lTION : 0.000 40,700 

N. COORDINATE : o,oooo 343392.0000 

E. cooRDINAm : o,oooo 2563140.0000 

WELL PERKIT...,,,(Y)es (N)o: N PERKIT#: 

HOLE ABANDONED,.. (Y)es (Nfo: N 
FGZL INST-, . . (Y)es (N)o: y , 

WELL CLUSTER..~... (Y)es (N)o: N No. OF WZ3L.M : 0 
l37EL& NEST,,...,., (Y)es (N)o: I$ No. OF WELLS : 0 
PUMPS INSTALLED. - (Y)es (N)ot 'N TYPE DEPTH 

PURGE : '. 0.00 
SAMPm: 0.00 

BOREXOLE TGSTING 
BOREXOLE GEOPHYSICS,.,..(Y)es (N)o: N. 
SLUG TESTS. -. -.......... (Y)es (N)o: Y 
PACKER !llWTS............. (Y)es (N)o: N 
PUMPING TESTS...........(Y)es (Nlo: N 

coMMEmTs : . . . : 
, -, - 

:-_ . I, . 
,, . 

I 
07 /w/93 



Well Completion Summary ROY F. WESTON” Inc. 

1 CLIENT WE'NSTA YORKTOWN - DRKLZNGFlRM HARDIN-HUBER 
SITENAME WPNSTA YORKTOWN INSPECTOR W, BREW 

WELL ID lGW13 
START DATE 06/10/92 
COMPLEZXIN DATE 06/10/92 

I I - 
EFl2 

h I” Protective Casin 2.51 TC I 
. 

Gs 
- 

Bil 
- 

SP 
- 

KY 
- 

PS 
- 

rD 
- 

- 
NOTE: Weil Dicrgnmt not to Scale 

!%LEV. 
43.2 

40.71 

38.7 

37.n 

36.71 

26.7i 

26.?( 

WATER LEVELS 

DRlLLING SUMMARY 
Dliuer ROYCE KEENAN 
DriUingBZzd NONE 
we-a lLpe SINGLE CASED SCREENED 

WELL DESIGN CONSTUUclloN 

casilzg #l Diimehr 4.00 inch 
Iijpe: PV,’ SCH 40 

Inwval: 0.00 to 4.00 fr- 

stick ~phtm?r &sing: 2.50 ft. Protective Casing: 0.00 ft. 

casing Grout= CEKT/BENT Iand: 0.00 to 2.00 jk 

!k?.i qpe: BENTONITE i?jzt#voz: 2.00 to 3.00 jk 

kurdPackzsrpe:#2 Intental= 3-00 to 14,oo fi 
GmihSize: UNIFORM Me&n Dimneter= 2-3 

Screen Diimder: 4.00 I..d: 4.00 to 14.00 ji. 
ljpe: ., PVC slors= .020 ikehes 

SirtmzpLee?v& 0.00 to 0.00 ji. 
BacRfiuv..= Ituerv& 0.00 to 0.00 jk 

WELL DEVEWPMENT 
/ / 

4%wmd 
Yii Pulpi voh.me 

COMMENls 
fC = Top of casing Sp = TV Sad pa& ‘::.y~~yc = ~~~~ ,.:.g.: : ..,.,....._ ..a> 
GS = Ground Surface SC = Top screen m = Seal 
BN = Top Seal BS = Bottan Screen @%%% = Sand Pack 

To= Total Depth M = Fommtion 

!4.ddxonulcomments= 

01/06/93 



Borehole Lug ROY F. WESTON, Inc. 

CLIENT : WPNSTA YORK!l%WN TOTAL DEPTH : 16.00’ 

SITE NAME : WPNSTA YORXX'OWN LOGGER : W. BREW 
"-=Y 

WELL ID : lGW13 DRILLING COMPANY : HARDIN-HDBER 
NORTHING : 343392.0000 sumeyed DRILLING RIG : B61 

EASTING : 2563140.0000 surveyed DATE STARTED : 06/10/92 

ELEVATION : 40.700 surveyed DATE COMPLETED : 06/1?/92 

39 

38 

32 

6 

8 

CLASSIFICATION COLOR 

tilty sand, 94 YELLOWISH BROM 

;1 Ity sand, St4 . YELLOW1 SH BROUI SFT 

;rlty sand, Sn YELLOWISH BROUI SFT 

‘oorLy graded sand, SP PALE BRWN SFT 

*wrLy graded sand, SP PALE BRWN SFT 
a1ty sand, Ski YELLOWISH BROUI LSE 

alty sand, 94 YELLOUISH BROUI LSE 

:llty sand, St4 PALE BROW 

PALE BROWN 

co-s 

01/06/93 Page: 2 of 2 



I. 

Borehole Lag ROY F. NZSTON, Inc. 

CLIENT : WPNSTA YORKTOWN TOTAL DEPTH : 16.00 

SITE UAW : WEJNSTA YORKTOWN LOGGER :W.BFtEW 
WELL ID : :LGW13 DRILLING COMPANY : HARDIN-HOBER 
NDRTHING : 343392.0000 surveyed DRILLING RIG : B61 

EASTING : 2563140-0000 surveyed DATE STARTED : 06/10/92 

ELEVATION : 40.700 surveyed DATE CCHPLETED : 06/10/92 

d 

2 
2 

n f 
Ei 

. . 
I 

. . 

. 

11 i 
. . 

1 I 
I . . 

- 
- 

12 : . . 
. . . 

. . 
13 w 

- . . 7 

18 

01/06 93 

90 

90 

CLASSIFICATION COLOR 

silty sand, SM ‘ALE BRWN 

:1 tty sand, SM 
c 
Bllty sand, SM I 

;a ndy Lean clay, CL VA 0.0 

coI%MENTs 

Fama lith 
22 

it as above 
gcept gra tional 

awe-s wth depth. 

Page: 2 of 2 



DATE: 12/08/92 **** LlTHOLOGlCAL DATA FOR - CLIENT ID: BAKER *** PAGE: 15 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING SIZE GRAVEL SIZE SAND SlLT CLAY ORGANlC ROCK STRAT 
/UELL ID NUM HUM (FT BGS) METHOD GRAVEL PCT. SAND PC1 PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT 

iGiS5 5 

lGWl3 2 

1GU13 3 

lGW13 3 

lGU13 4 

IGU13 4 

lGU13 5 
lGU13 5 

lGU13 6 

lGU13 6 
lGU13 7 
lGU13 8 

i 

1 

1 
2 

1 

2 
1 
2 

1 
2 

1 
1 

0.00 2.00 SPS 

2.00 4.00 SPS 

4.00 5.00 SPS 
5.00 6.00 SPS 

6.00 6.20 SPS 
6.20 8,OO SPS 

8.00 9.10 SPS 
9.10 10.00 SPS 

10.00 ii.80 SPS 
11.80 12.00 SPS 
12.00 14.00 SPS 

14.00 16.00 SPS 

0 

0 

0 
0 

0 

0 

0 
0 

0 

0 
0 
0 

F 85 15 

F 85 15 
F 85 15 
F 95 5 

F 95 5 
F 75 25 
f 75 25 
F a5 15 

F. 85 15 
F * 60 35 
F 60 35 
F 30 30 

0 

0 

0 
0 

0 

0 
0 

0 

0 

5 

5 
40 

0 

0 

0 
0 

0 

0 
0 
0 LOU 

- 0 LOU 
0 LOU 
0 LOU 
0 Moo 

MOD SFT MST 

MOD SFT * MST 

MOD SFT MST 
MOD' SFT UET 
MOD SFT UET 

MOD LSE VET 
MOD LSE WET 

FRM WET 

FRM WET 
FRM UET 

FRM WET 
FRM MST 



Borehole Location Data ROY F. WESTON, Inc. 

3OREHoLE ID : lGW14 SITE h??GB/NO: WI?NSTA YORkTOWN I 

06/09/92 - END DATE : 06/09/92 b-"-y 
3EGIN DATE : 

;OGG.ER/COMPANY : W. BREW' 

3OREHOLE COMPLETED IN (cOwerburden cB>edrock) : .O 

rOTAL DEPTH : 16.00 DEPTH TO BEDROCK : O-00 

3OREHOLJZ DIAMETER #I: 12.00 
SNTERrn: 0.00 ft. to 16.00 ft. BGS 
METHOD : HSA FLUID : NONE 

3OIZEHOL.E DIAMETER #2: . 

INTERVAL: 
METHOD : FLUID : 

3OREHOLE DIAMETER #3: 
INTERVAL: 
METHOD : FLUID : 

GRILLING COMPANY = HP&IN-HUBER 
5@mx.ER : ROYqE KEEXAN 
Z?ILLRIGTYPE : B61 

ESTIMATED SURVEYED 
SURFACE 
ELEVATION : 0,000 44,800 

N, COORDINATE : 0.0000 343412.0000 

e, coORDIm!r!E: 0.0000 2562286.0000 

WELL PERMIT.-....(Y)es (N)o: N PEUMST#: 

HOLE ABANDONED. . . (Y) es (NJ o : N " 
WELL INSTW.. . (Y) es (Njo: Y 
WEZL ffiUSTER.. . . . (Y)es (N)o: N No. OF WEUS : 0 
WEIR; NEST . . . . . . . . (Y)es (Nlo: N. NO. OF WELLS : 0 
PUMPS INSTALLED. . (Y) es (N) o: N TYPE 

PURGE : 
iSAlK?LE: 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS..... (Yles? (N)o: N 
SLUG TESTS.............. (Y)es (N)o: Y 
PACKER TESTS.......-....(Y)eS cN)o: N 
PUMPING TESTS........... (Y)es (Nlo: N 

COMMENTS : 



Well Conqletion Summly ROY F. fIBSTON, inc. 

CLZENT WPNSTA YORKTOW - DRUUNGFIRM HARDIN-HUBER. 
SITE NAME WpNSTA YORKTOWN ZNSPECTOR W‘. BREW 

WELL ID lGW14 WATER LEVELS 
START DATE 06/09/92 
COMPLE27ON DATE 06/09/92 

WZ3LL DESZGN CONSTRU~ON 

St&k upZm?r#sii2g: 2-50 ft. protective alsing: 0.00 $t. 

&sing Grout= CENT/BENT Intental= LOO to 3.00 jii 

BENTONI TE Intental= 3.00 to 4.00 fr, 

SandPackljpe:#2 Interval: 4.00 to 15mjt. 
GminSize: UNIFCRN Mt?ffiWZDi#l&tX 

scrmw 4.00 Interval 5.00 to ?5*OOJ% 
SliXk: -020 lmht?s 

Inte+val= 0.00 to o.oq fc. 

TC = Top of Casing SP = Top Sand Pack : . . :‘,:,~z.j;.j: . . . . >.. ?:. . . . . ;.:...:.:.>::::.. = Grout 

GS = Ground Surface SC = lop screen m = Seal 

Bottan Screen %?!%%% = Sand Pack 

TV= Total Vepth M = Fomtim 

-a4zlcommenkF 

NOTE: Well DiagmnzzwtmSc& Elevations are feet above 7man sen level 

Q1/06/93 

i 



, 

Borehole Log ROY F. WESTON, Inc. 

CLIENT : WJ?NSTA YORKTOW _ _ TOTAL DEPTH : 16.00 '1 
SITE NAKE I WF'NSTA YORKTOWN LOGGER : 1. BREW ,+-.., 

WELL ID : lGW14 DRILLING CCMPANY : FLARDIN-HUBER 

NORTHING : 343412.0000 surveyed DRILLING RIG : B61 

EASTING : 2562286.0000 surveyed DATE STARTED : 06/09/92 

ELEVATION : 44.800 surveyed DATE COHPLETED : 06/09/92 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

01/06 93 Page: 1 of 2 

CLASSIFICATION . COLOR 

Silty sand, SM ‘. DK BRCU?d 

. >11ty sand, St4 

hotly graded sand, SP ELLWISH BRM SE 

‘ootly graded sand, SP 

‘ootly graded sand, SP 
hotly waded sand, SP 

10 Sample Recovered 

ELLOVISH BROV; SE 

‘ELLUJISH BRUJ 

‘ALE BROW SE 

VA 0.0 

VA 0.0 

IVA 0.0 

NA 0.0 

IVA 0.0 
MA 0.0 

WA 0.0 

coxmENTs 

. 

. . 
‘_ 

I 



i 

Borehole Lug ROY F. WESTON, Inc. 

CLIENT : WPNSTA YORKTOWN TOTAL DEPTH : 16.00 
SITE NAME : WPNSTA YORX!rOwN LOGGER : W.BRF.W 
UELL ID : lGW14 DRILLING COMPANY : HARDIN-HUBER 
NORTHING : 343412.0000 surveyed DRILLING RIG : B61 
EASTING : 2562286.0000 surveyed DATE STARTED : 06/09/92 
ELEVATION : 44.800 surveyed DATE COMPLETED : 06/09/92 

CLASSIFIC~LTION COLOR COMMENTS 

32-12 

28-- 16 

27--17 

26 --?8 

24 -20 

85 

V. DK GRYSH BRN SFT UET OVA 0.0 

V DK GRYSH BRN SFT UET z OVA 0.0 

: 

V DK GRYSX BRN SFT WET ; OVA 0.0 

Lean clay, CL V DK GRYSH BRN FRl4 DRY OVA 0.D 

. 

01/06/93 Page: 2 of 2 
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DATE: Q/08/92 **** LITHOLOGICAL DATA FOR - CLIENT ID: BAKER *** PAGE: 16 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLfNG SIZE GRAVEL SIZE SAND SILT CLAY ORGANIC ROCK STRAT 
/WELL ID NUM NUM (FT BGS) METHOD GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT 

1GU14 : 
lCW14 1 

1GU14 2 
tGU14 3 

lGW14 4 
lCW14 4 
IGU14 5 
lGUt4 6 

lGUl4 6 
lGU14 + 7 
1GW14 8 

IGUl4 8 

1 0.00 0.50 SPS 
2 0.50 2.00 SPS 
1 2.00 4.00 SPS 
1 4.00 6.00 SPS 

1 6.00 6.10 SPS 
2 6.10 8.00 SPS F 
1 8.00 IO.00 SPS 

1 10.00 11.00 SPS 

2 11.00 12.00 SPS ' 
1 12.00 14.00 SPS 
1 14.00 15.00 SPS 

2 15.00 16.00 SPS 

D F 80 0 
0 MF 90 0 

0 MF 90 0 

0 MF 90 0 

0 MF 90 0 
10 MF 85 5 
0 D 0 

0 F 90 IO 

0 F 90 10 
0 F *90 ID 
0 F 90 10 

0 VF 5 5 

D 20 
0 20 
0 0 
0 0 

0 0 
0 0 

0 0 
0 0 

00 - 
D 0 
0 0 

90 0 

MOD LSE 
MOD LSE 
MOD LSE 

MD0 LSE 

MOD LSE 
MOb LSE 

MOD LSE WET 
MOD SF1 UET 
MOD SFT UET * 

MOD SFT UET 

MOD FRM DRY 

MST 
MST 

MST 
MST * 

MST 
WET 

\ 



i 

, 

Borehole Lucation D~z . ROY 3’. WESTON, Inc. 
I 

BOREHOLE ID : lGW17 SITE NAME/NO: WPNSTA YORKTOWN 
BEGIN DATE : 06/10/92 * END DATE : 06/10/92 

LOGGER/coiwANY : W. BREW 

BOREHOLE COMPLETED IN (cO>verburden cB>edrock) : 0 

TOTAL DEPTH : 14.00 DEPTH TO BEDROCK : 0.00 

BOREHOLE DIAME!i!ER #I: 12.00 
INTERvAt: 0.00 ft. to 14.00 ft. BGS 
METHOD : HSA FLUID 2 NONE 

BOREHOLE DZW?XZER #2: 
INTERVAL: 
METHOD : FLUID : 

BOREHOLE DIAMETER #3: 
Ilv!rERvAz: 
METHOD : FLUID : 

DRILLING COMPAZVY : HARDIN-HUBER 
DRILLER : ROYFE KEENEN 
DRILL XG TYPE : B61 

ESTIMM'EZD' SURVEYED 
SDRFACE 
ELEXATION : 0,000 38.900 

N, cooRDnlAti : 0.0000 343645*0000 

E. COORDINA!Z!E : 0.0000 2652670.0000 

WELL PERMIT,.....(Y)es (Njo: N PERMIT#: 

HOLE ABANDONED, -. (Y)es (N)o: N 
WHJ; INSTALLED.,, (Y) es (N) o: Y 
WELL ffiusm.,,*. (Y)es (N)o: N No. OF htELLS 
b3?ELL NEST.. . . . . . . (Y)es (N)o: N No, OF WELLS' 
PUMPS XNSTALLED~ . (Y) es (N)o: N 

PURGE : 
SAMpLrE: 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS..... (Y)es (N)o: N 
SLUG TESTS. -. . . - - -. -. . . . (Y)es (N)o: Y 
PACKER TESTS.-,--.,...,.(Y)es (N)o: N 
PDMPING TESTS...........(Y)es (N)o: N 

coMMEN!rs : 

. . 

l 0 

I 0 

: 

TYPE DEP!W 
0.00 
0.00 

. 

. . 

, 
. ..’ 
^. 

.~’ ,. 

.<. 

01/06/93 



Well Completion Summary ROY F. WESTON, Inc. 

CLIENT WF'NSTA YORKTOWN DZt.ZUZNGZ?ZRM HARDIN-HUBER I 

SZTENAME WF'NSTA YORKTOWN INSPECTOR We BREW 

WELL ID lGW17 
START DATE X/10/92 
COMPLEl%ON DATE 06/10/92 

WATER LEVELS 

EpTl 
2.5’ {iotective Casiy, e 

- 

2x! 

isi 
- 

BN 
- 

iP 
- 

5% 
- 

PS 
- 

113 
- 

- 
NOTE: Well Diagram not to Scale 

5!4Zi?V. 
41.4( 

38.9( 

38.4c 

37.% 

36.9C 

26.913 

~- 
DRZLLZNG SUMMARY 

Driuer ROYCE KEXNAN 
&iUing&iif NONE 
wi?u D! SINGLE CASED SCREENED 

WELL DESZGN CONSTRUCTZON 

Glelg#zDia?ne: 4.00 inch 

Dpe : PVC SCN 40 
zmrvaz: 0.00 to 2.00 fi 

casing Grout CENT/BENT lirterva: 0.00 to 0.50 ft 

seal ljpe: BENTONITE Iaterd: 0.50 to 1.00 #. 

SandPacRl)pe:#2 ziltelvd 1.00 to 12.00 ft. 
Grain &e : UN1 FORM MediimDiaatec 2.3 

screen Didmdez 4.00 jktt??YllZ: 2.00 to 12.00 ft. 

D..: PVC slots= ,020 i&&es 

siitlhpzlttemk 0.00 to 0.00 fk 
BackfiuDPe= zv&??vai: 0.00 to 0.00 fi!. 

WELL DE?‘ELUPMENT 
/ / 

Method 
Yiii4i z3Lrge.d vollmle 

COMMENZS 
TC = Top of Casing SP = Top Sand Pack 

.,.,. . . . . . . . . ...“‘... 
~~~~:~~~~~~.:~~~::~~.~.~a = Grout 

GS = Ground Surface SC = Top Screen m = Seat 3. 
BN = Top Seal BS = Bottom Screen = Sand Pack 

TD = Total Depth M = Formation 

tiddaioItuzConiments= 
26.913 

Elev&ns are feet above 7nean sea level 
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Borehole Log ROY F. WESTON, Iitc. 
1 

CLIENT : WPNSTA YORK%)m 
SITE NAME : WPNSTA YOF%l?om 

WELL ID : lGWl7 

NORTHING : 343645-0000 surveyed 
EASTING : 2652670.0000 surveyed 
ELEVATION : 38.900 surveyed 

TOTAL DEPTH : 14.00 

LOGGER : W. BRGW 

DRILLING COMPANY : HARDIN-HUB 
DRILLING RIG : B61 

DATE STARTED : 06/W ‘-- U/Y.5 
- - I- 

DATE COMPLE TED : 06/1,0/% 

37 - 

36 . 

32 

CLASSIFICATION 
r 

PPPYSF,” 
ed sand with 

, 

StltY s=4 SH 

Silty sand SM 
Poorly 9rak sand, SP 

01/06/93 

COLOR 

K REDDISH BRN 

: REDDISH BRN 

C REDDISH BRN 

kLE BROWN 
ALE BROWN 

ALE BROUN 

‘ALE BROWN 
‘. DK GRAY 

il. DK GRAY 

V. DK GRAY 

V. DK GRAY 

ER 

:T 

n 

SE 
SE 

SI 

.Sl 

.SI 

LS 

SI 

SI 

E U 
E U 

;E I 

FT 

VA 0.0 

IVA 0.0 

NA 0.0 

WA.O.0 

WA 0.0 

WA 0.0 

WA 0.0 

COMMENTS 

~1 stained 



Borehole Log ROY F. MZSTON, Inc. 

CLIENT : WPNSTA YORKTOWN TOTAL DEPTH : 14.00 -1 
SITE NAME : WPNSTA YORKTOWN LOGGER : W-BREW 
WELL ID : lGW17 DRILLING COMPANY : HARJJIN-HUBER 
NORTHING : 343645.0000 surveyed DRILLING RIG : B61 
EASTING : 2652670.0000 surveyed DATE STARTED : 06/10/92 
ELEVATION : 38,900 surveyed DATE CCMPLETED : 06/10/92 

CLASSIFICATION COLOR co-s 

. Silty sand, SM V. DK GRAY SFT WET OVA 0.0 

lean clay, CL 

lean clay, CL . 

DK OLIVE FRM MST 

DK OLIVE FRM MST 1 
2 
3 

20 --18 

18 -- 20 

Page: 2 of 2 



DATE: 12/08/92 **** LITHOLOGICAL DATA FOR - CLfENT ID: BAKER *** PAGE: 17 

BOREHOLE SMP 1TH CITHOLOGY INT. SAMPLING SIZE GRAVEL SIZE SAND SlLT CLAY ORGANIC ROCK STRAT 

/NELL 10 NUM NUM (FT BGS) METHOD GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOlSTURE UNIT 

iCii7 i 
lGW17 2 

lGU17 2 

lGU17 2 

lGU17 3 

lGW17 3 

lCU17 4 

lGW17 4 
lGWl7 5 

lGU17 1 5 

lGU17 6 

lGU17 6 

lGW17 7 

1 

1 
2 
3 

1 

2 

1 

2 

1 

2 

1 
2 

1 

0.00 2.00 SPS 

2.00 3.20 SPS 

3.20 3.80 SPS 

3.80 4.00 SPS 

4.00 5.00 SPS 

5.00 6.00 SPS 

6.00 6.20 SPS 

6.20 8.00 SPS 

8.00 9.00 SPS 

9.00 10.00 SPS 

10.00 11.70 SPS 

11.70 12.00 SPS 

12.00 14.00 SPS 

0 MF 90 10 

0 MF 90 IO 

0 F 90 10 

0 F 90 10 

0 F 90 10 

0 F 85 15 

0 F 85 15 

0 F 95 5 

0 F 95 5 

0 F 85 15 

0 F 85 15 

0 0 5 

0 0 5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

85 

85 

0 

0 

0 

IO 
10 

MOD SFT 

MOD SFT 

MOD SFT 

MOD LSE 

MOD LSE 

MOD LSE 

MOD LSE 

MOD LSE 
MOD LSE 

MOD SFT 

MOD' SFT 
MOD FRM 

MOD FRM 

MST 
MST 
WET 
WET 

WET 
WET 

UET 

WET 
WET 

WET . 

WET 

MST 
MST 



TEST J30RXNG AND WELL CONSTRUCTION Itl3COj<~ 

PROJECT: 
c-l-0 NO.: 
COORDINATES: EAST: 
ELEVATION: 

.IG: I 

S = Split Spoon 
T = Shelby Tube 
R-AirRotary 
D = Denison 

A = Auger 
w=Wash 
C = Core 
P =Piston * 

N = No Sample 

samp. 
--b-PC 
and 
No. 

YJzr- -- 
4J 

1 i-or 
c 

SPT Lab 
Class. 

<;D or 
Pen. 
Rate 

PID 
LPpPm) 

- 

---.- 
c 

c 

t 

--- 
I 

* 

I 
PROGRESS 

I 

WATER 

(F-T.1 
WEATHER DEPZI TIME 

(FT.) 

Visual Description 
Well lf%,,,o 

Installation 
Detail 

(it. IvlSl 

4 a- arc -thJolg BAKER REP.: m?i+ LAd ? 3 DRILLING CO.: 
1541% DRILLER: BORING NO.: SiIEtx 1 



TEST BORING AND WELL CONSTRUCTIOti RJ.XCORD 

PROJIXT: D&& &J L&+&i St; ! 
,31+ BORING NO.: l9w 

CT0 NO.: 

S = Split Spoon T = Shelby Tube 
R. = Air Rotary 
D = Denison 

Depth7 
w I 

fi 
iZt.lTlp. 
TYPe 
and 
No. 

:NoSi 
hllp. 

& 
%) 

A = Auger w = Wash 
C = Core 
P = Piston 

Lab 
%EiS. 

or 

Pen. 
Rate 

PID 
r-v) 

Y 

. 
s 

PT = Standard Penetration Test (ASTM D- 1586)(Biows/0.5’) :QD = Rock Quality Designation (%) 
,ab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
,ab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

DRILLING CO.: I)*rr^a* Wd cc- BAKER REP.: 
i‘. 

DRILLER: BORING NO.: /3mf Siuxr2 c 



TEST BORING AND WELL CONSTRUCTION RECOi<D 

COORDINATES: EAST: 
ELEVATION: SURFACE: 

NORTH: 
TOP OF PVC CASING: 

IG: R 

Sl 
L 
T 
H 

I 

F, 
S: 
R! Eh$ARKS: 

“-. Well 1 Diam. \ TYPe I 
S = Split Spoon A = Auger 
T = Shelby Tube w=Wash 
R-AirRotary C = Core 
D = Denison P = Piston 

DATE PROGRESS 
WATER 

m-1 
WEATHER DEPTH TIME 

r Q t W-J 

I-2a 15 f+ J=&,, 3s” 9% 12 30 
I -1 

I I I I 
1 i 

SPLIT 
SPOON 

N = No Sample 

Visual Description 
Well 

Installation 
Detail 

Lab PID 
%ss. @pm) 
or 

Pen. 
Rate 

at-z 

samp. 
Type 
and 
No. 

m 
A-N- 

5-51 

Depth 
(fu 

t 

t f 

2, 

3 3 

4, 

6, 

7 --IT 

8, 

9* 

10 - 

il 

5 
*_ P’ 
$- 

I 
, 

Y 
: s 
: c 

5 I 
I 4 

,* 
, -/ I 
i , 

s-02 

j-04 

5-c-S 

p,f&#- ti IfF BAKER REP.: ~ci~LW~5 
DRILLING CO.: 

BORING NO.: l-s& I? SIIEET 1 0 DRILLER: 



TEST BORING AND WELL CONSTRUCTXO~ RECORD 

PROJBCT:: Dudely f&&J !&cd&!/ L-dN 

Cl-0 NO.: sw BORING NO.: l&3 14 
\ 

T INITIONS 
SPT = Standard Penetration Test (ASTM D- 1586)(BIows/O.~) 
RQD = Rock Quality Designation (%) 
Lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
Lab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

I I 

TYPE 
S == Split Spoon 
T == Shelby Tube 
R := Air Rotary 
D := Denison 

A = Auger 
W=Wash 
C = Core 
P = Piston 

ple 
SPT Lab 

Class. 
R;D or 

Pen. 
Rate 

=NoSz 
samp. 
Rec. 
CR& 
%) 

1 
samp. 
Type 
and 
No. 

PID 
Ippm) 

Depth - 
w 

- 

I1 !f 

I2 _ 

13 -13 

14 _ 

16 _ 

17 --- 1-t 

18 _ 

19 2-c 

20 _ 

2: 21 --- 

22 _ 

23 --- 25 

24 _ 

26 _ 

27 !“-Y 

28 _ 

Visual Description 
Well 

Installation 
Detail 

Elevation 
(ft MSL) 

Continued from Sheet 1 4 - 

S-oG . . 

S-O?- 

\ , 

s-08 

S-O? 

S-r3 

$4 

DRILLING CO.: 

DRILLElk 

BAKER REP.: 

BORING NO.: /&!3t’7 SllEET 2 01 



I TlT’..CT nO,RING AND WELL CONSTRUGTXON RECOim 

a 
c-tic 1’ 

PROJECT: 
1s. bohjQ Lad L,wd&j -.’ * 

BORING NC )’ . . 
CT0 NO.: 

31 *it3 

COORDINATES: EAST: 
NORTII: 

SURFACE: 
TOP OF PVC “r-w=. . . 

ELEVATION: 

RIG: 
WATER 

DATE PROGRESS WEATHER DEPTH TIME 

SPLIT 
SPOON 

CASING AUGERS $$& 
w-1 (FT.) 

S’fzE (DIAM.) 
1-23-d /38 ~uw @’ 2xF I445 

I 
rLENGTI-I I 

I I 
! 
I 

TYPE I 

I-lAMMERWT. I 

I 

I T = Shelbi Tube 
R-AirRotary 
D = Denison 

* N = NO Sample 

I 

L (It I I ,, . 
BAKER REP.: tyi& / rw(‘> 

DRlLLlNG CO.: 
DORING NO.: 

1 gw SI~IEET I 

DRILLER: 

6, 5-03 

7 -1 

I 
Visual Description 

No. 

http. 
RCC. 
[R& 1 %) 

Lab PID 1 
3~. @pm) 
or 
Pen. 
Rate 

P = Piston 

s 



iiii!!im 
TEST I30RING AND WELL CONSTRUCTEOiV RECORD 

:. 

PROJECT: )(&g/(, l&&&4 &u-&i c 5% 1 
. I CT0 NO.: i BORING NO.: I S82Q 

- 

- 

11 

12 

13 

14 

15 

16 

17 

I8 

19 

20 

21 

22 

23 

24 

2: 

2f 

2-t 

S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R=AirRotary C = Core 
D = Denison P = Piston 

Ad 

Depth 
uv 

- 

_ It _-- 

-J& 

, 

, 

iA 

i 

iv 

I- 

P 
iamp. 
rfle 
and 
No. 

a6 . 

:No S: 
hllp. 

$ 
%) 

pie 
SPT Lab 

Zlass. 
or 

Pen. 
Rate 

PID 
PPm) 

PT = Standard Penetration Test (ASTM D-158G)(BIows/OS’) 

. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
,ab. Motst. = Moisture Content (ASTM D-2216) Dry Weight Basis 

VisuaI Description 
Well 

installation 
Detail 

Elevation 
(ft. MSL) 

DRl LLING co.: Qarc& ~OGv BAKER REP.: 

DRILLER: BORING NO.: IS&W S1~EE-r 2 c 



TEST BORING AND WELL CONSTRUCTION RECO~<D 

&f.& / ,F-x 
PROJECT: PROJECT: &&!k) &cd &dT 44 &/c.-dKj /-uoT~ 

y / t S/32) - CT0 NO.: - CT0 NO.: ?,‘a BORING NO.: 

COORDINATES: EAST: - COORDINATES: EAST: NORTIi: 

ELEVATION: ELEVATION: suRF&scE: - suRF&scE: TOP OF PVC CASING: 

I I- 

4 DEPTH TIME 
WATER 

(F-U 

a#- a83c 

I IG: 
DATE 

he km. 

S = Split Spoon A = Auger 
T I= Shelby Tube w=Wash 
R=AirRotary C==COE 

D = Denison P = Piston 
N = No Sample 

SallIp. samp. 
WV Rec. T and (tt& 
No. %) 

-ix- 
CIass. 

or 
Pen. 
Rate 

Well 
Installation 

Detail 

-FE- 
@pm) 

Depth 
@.? 

6, 

7 .? 

10 _ 
If 

Visual Description 

Match t&Shcct 

DRiLLfNG CO.: BAKER REP.: 

BORING NO.: i.5521 SHEET 1 DRILLER: 



TEST BORING AND WELL CONSTRUCTION RECORD 

DEFINITIONS 
:PT = Standard Penetration Test (ASTM D- 1586)(Blows/O.5’) 
LQD = Rock Quality Designation (%) 
,ab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
,ab. Moist. = Moisture Content (ASTM D-2216) Dry Weight Basis 

SAMPLE TYPE 
S == Split Spoon 
T := Shelby Tube 
R := Air Rotary 
D :=.Denison 

A = Auger 
W=Wash 
C = Core 
P = Piston 

pie 
SPT 

RGD 

Lab 
SSS. 

or 
Pen. 
Rate 

PID 
@pm) 

r :No S: 
samp. samp. 
Type Rec. 
and @& 
No. %) 

-- 
Depth 
@I 

1 11 

!- 

I __ rsr 

I, 

5 -t.b 

5 

7 o-. 

3- 

9 .l(s 

3 -7 

1 .2!1 

2- 

3 --- - II) 

4- 

- -t ” 
5 -_ ‘2 

6, 

7 __ 52 

8- 

9 -_- ;zrr 

0 -- 

Visual Description 
WeI1 

Installation 
Detail 

Elevation 
@- MSL) 

11 

1: 

1: 

1‘ 

l! 

I( 

1’ 

11 

l! 

2r 

2 

z 

2: 

24 

2 

2’ 

2 

2 

2 

3 

3 
z q 

s-10 

S-if 

r-n 

1135 

s7% 

DRILLING CO.: 9M74wft Lc;lo (-cY- BAKER REP.: fh#-- Iwi dJ 
Y 

DRILLER: ,I. BORING NO.: rsf32/ SHEET 2 OF 



TEST I30RING AND WELL C~ONSTRUCTIOkJ RECORD 0 

PROJECT: buci\w Pod Lwd4 I 1 A, 
CT0 NO.: 3,x BORING NO.: lsg31 

SAMPLE TYrB - . 
S = SpIit Spoon A = Auger SPT = Standard Penetration Test (ASTM D-lSSG)(Blows/O.S’) 
T = Shelby Tube W = Wash RQD = Rock Quality Designation (%) 
R=AirRotary C = Core Lab. Class. = USCS (ASTM D-2487) or AASHTO (ASTM D-3282) 
D = Denison P = Piston Lab. Moist. = Moisture Content (ASTM D-221 6) Dry Weight Basis 

* N=NoSarnple . 
Depth samp. samp. SPT Lab PID 
w TYPe Rec. or Class. (ppm) Well 

Visual Description In~~attation Elevation 
and (A. & RQD or .,.r. . . 
No. %) Pen. Detail (ft. MSL) 

Rate 
Continued from Sheet 1 

DRILLING CO.: BAKER REP.: 

DRILLER: BORING NO.: I S!32( SI EE-r 3OF 3 



Dames & Moorer 

., 



Dames ti Moore 

,’ 
( 



Dames & Moore 

. z” -. c 

SrART nN!sH 
I I . . TtUE 1 nhic 



Borehole Location Data ROY F. WESTON, Inc. 

ZOREHOLE ID : llGWl1 SITE NAME/NO: WPNSTA YORKTOWN 
3EGIN DATE : 06/11/92 END DATE : 06/11/92 

;OGGER/COMPANY : W. BREW/ROY F. WESTON 

30REHOLE COMPLETED IN (cO>verburden cB>edrock) : 

:OTAL, DEPTH : 12.00 DEPTH TO BEDROCK .: 0.00 

30REHOLE DIAMIfTER #l: 0.00 
INTERVAL: 0.00 ft. to 12.00 ft. BGS 
METHOD : SSA FLUID : NONE 

30REHOLE DIAMETER #2t 
INTERVAL: 
METHOD : FLUID : 

30REHOLE DIAl'ilETER #3: 
INTERVAL: 
METHOD : FLUID : 

>RILLING COMPANY : HARDIN-HUBER 
2RILLER : ROYCE KEENAN 
2RILL RIG TYPE I NONE 

ESTIMATED SURVEYED 
SURFACE 
ELEVATION : 0.000 41.800 

v. COORDINATE : 0 * 0000 343135.0000 

!3. COORDINATE : 0.0000 2562002.0000 

X3&L PE!RMIT......(Y)es (Njo: N PERMIT # : 

YOLE ABANDONED... (Y)es (N)o: N 
WELL INSTXLED...(Y)es (N)o: Y 
WELL CLUSTER.....(Y)es (N)o: Y No. OF WELLS : 2 
WELL NEST........(Y)es (N)o: N 'NO. OF WELLS : 0 
PUMPS INSTULED..(Y)es (N)o: N TYPE 

PURGE : 
SAMPLE: 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS..... (Y)es (N)o: N 
SLUG TESTS.............. (Y)es (N)o: Y 
PACKEX TESTS............ (Y)es (N)o: N 
PUMPING TESTS........... (Y)es (N)o: N 

coMi!fEwTs 1 

01/06/93 



Well Completiort Summary ROY F. IVESTON, Inc. 

CLIENT WPNSTA YORKTOWN 
SZTENAME WPNSTA YORKTOWN 

DRILLINGI;IRM HARDIN-IXJBER 
INSPECTOR W. BREW 

WELL ID llGWl1 
START DATE 06/12/92 
COMPLETION DATE 06/12/92 

- 

[jotective Casiy( j 23 FC 
- 
?S 
- 

1N 
- 

:P 
- 

BS 
- 

ill 
- 

- 
NOTE: Well Diagram not to Scale 

ZLEV. 
44.3 

41.8 

39.8 

38.8 

37.8 

29.8 

29.8 

WATJZR LEVELS 

DRlLLING SUMMARY 
Driller ROYCE KEENAN 
DriUing&id NONE 
Well npe SINGLE CASED SCREENED 

FELL DESIGN CONSTRUCTION 

Casing #l Diameter: 4.00 inch 

Kwe : PVC SCH 40 
Interval: 0.00 to 4.00 ft 

S&k Up Inner Casing: 2.50 ft. 

Casing Grout: CEMTIBENT 

Seal Qpe: BENTONITE 

Sand Pack Qpe : #Z 
Grain Size: UNIFORM 

Screen Diameter: 4.00 

lLpe = PVC 

silt Trap Inferval: 0.00 to 0.00 ft 

Backfll ljpe : Interval: 0.00 to 0.00 jk 

Protective Casing: 0.00 ft. 

Interval: 0.00 to 2.00 fi 

Zntend: 2.00 to 3.00 ft. 

Interval 3.00 to 12.00 jk 

Median Diameter.- 2-3 

Interval: 4.00 to 12.ooJt. 

Slots: -020 idles 

WLZL DEVEWPMENT 
/ / 

Method 
Yield Purged Volume 

COMMENTS 
TC = Top of Casing SP = Top Sand Pack ~~~~~~ = Grout 
GS = Ground Surface SC = Top Screen - = Seal 

BN = Top Seal BS’= Bottom Screen mg&,;zm %XSXC..Wi;< = Sand Pack 

TD = Total Depth M = Formation 

AdditionaC Comments: 

Elevations are feet above mean sea level 

01/06/93 
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Borehole Lug ROY F. WESTON, Inc. 

CLIENT : WPNSTA YOFXTOWN 
SITE NAME : WPNSTA YOFXTOWN 
WELL ID : 1lGWll 
NiIRTHING : 343135.0000 surveyed 
EASTING : 2562002.0000 surveyed 
ELEVATION : 41.800 surveyed 

TOTAL DEPTH : 12.00 / 

LOGGER : W. BREW/ROY F. WESTON 
DRILLING COMPANY : HARDIN-HUBER 
DRILLING RIG : NON?3 
DATE STARTED : 06/11/92 
DATE COMPLETED : 06/11/92 

40 1 

39 2 

38 3 

37 4 

36 j 

32 9 

CLASSIFICATION 

nterval Not Sampled 

COLOR 

- 

E 
52 w 04 
51 - 

- - 

COMMENTS 

ee b 
itho P 

ring IlGWllA for 
ogic descriptions. 
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Borehole Log ROY F. WESTON, Inc. 

CLIENT : WPNSTA YORKTOWN TOTAL DEPTH : 12.00 

SITE NAME : WPNSTA YORKTOWN LOGGER : W. BREW/ROY F. WESTON 
WELL ID : 1lGWll DRILLING COMPANY : HARDIN-HUBER 
NORTHING : 343135 .OOOO surveyed DRILLING RIG : NONE 

EASTING : 2562002.0000 surveyed DATE STARTED : 06/11/92 

ELEVATION : 41.800 surveyed DATE COMPLETED : 06/11/92 

30 -- 11 

29 -- 12 - 

28 13 

27 -- 14 

26 -- 15 

25 -- 16 

24 -- 17 

23 -- 18 

22 -- 19 

21 -- 20 

-- .--, 
t-)1/06/93 Page: 2 of 2 
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ROY F. WESTON, Inc. 

BOREHOLE ID : 1lGWllA SITE NAME/NO: WPNSTA YORKTOWN r---Y 

BEGIN DATE : 06/11/92 END DATE : 06/U-/92 

LOGGER/COMPANY : W. BREW 

BOREHOLE COMPLETED IN (cO>verburden <B>edrock) : 0 

TOTAL DEPTH : 52.00 DEPTH TO BEDROCK : 0.00 

BOREHOLE DIAMETER #I: 9.00 
INTERVAL: 0.00 ft. to 52.00 ft. BGS 
METHOD .: HSA FLUID : NONE 

BOREHOLE DIAMETER #2: 
INTERVAL: 
METHOD I FLUID : 

BOREHOLE DIAMETER #3: 
INTERVAL: 
METHOD : FLUID : 

DRILLING COMPANY : HARDIN-HUBER 
DRILLER : ROYCE KEENAN 
DRILL RIG TYPE I NONE 

ESTIMATED SDIW'EYED 
SURFACE 
ELEVATION : 0.000 41.200 

N. COORDINATE : 0.0000 343128.0000 

E. COORDINATE : 0.0000 2562000.0000 

WELL PERMIT...... (Y)es 000: N PERMIT#: 

HOLE AJ3ANDONED...(Y)es (N)o: N 
WELL INSTALLED... (Y)es (N)o: Y 
WELL CLUSTER.....(Y)es (N)o: Y No. OF WELLS : 2 
WELL NEST........ (Y)es (N)o: N No. OF WELLS : 0 
PUMPS INSTALLED.. (Y)es (N)o: N TYPE 

PURGE : 
SAMPLE: 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS...... (Y)es (N)o: N 
SLUG TESTS.............. (Y)es (N)o: Y 
PACKER TESTS............ (Y)es (N)o: N 
PtliWING TESTS........... (Y)es (N)o: N 

COMMENTS : 

DEPTH 
0.00 
0.00 

---% 

01/06/93 



Well Completion Summary ROY F. WESTON, htc. 

5IENT WPNSTA YORKTOWN 
‘TE NM,?3 WPNSTA YORKTOWN 

DRILLINGFIRM HARDIN-HUBER 
INSPECTOR W. BREW 

ELL ID 1lGWllA 
PART DATE 06/11/92 
3MPLETION DATE 06/U/92 

WATER LEVELS 

52.01 

- 

K 
- 
fS 
- 

BS 
- 

72) 
- 

NOTE: Well Diagram not to &de 

YLEV. 
43.2 

L 

47.2 

-1.81 

-2-a 

-4.8 

-9.8 

-10.8 

DRZLING SUMMARY 
L?riLLer ROYCE KEENAN 
DTiuing Fluid 
Wfa 8w SINGLE CASED SCREENED 

WELL DESIGN CONSTRU&TION 

casing #1 &meter: 2.00 inch 
We : PVC SCH 40 

Itierval: 0.00 to 46.00 ft 

Stick Up Inner Casing: 2.00 ft. Protective Casing: 0.00 ft. 

Casing Grout: CEUT/BENT Illtl?lVflZ: 0.00 to 43.00 ft. 

seal zjp?: BENTONITE we?val: 43.00 to 44.00 ft. 

Sand Pack Dpe : #2 
&Zih SiiZ : UN I FORM 

Screen Diameter: 2.00 

We : PVC 

h.tervd.- 44.00 to 52.00 ft. 

Median L&meter: 2-3 

Intervd: 46.00 tb 51.003x 

Slots: .020 inches 

Silt Trap Intervd: 51.00 to 52.00 jk 

Back@1 l’jpe : Imwval: 0.00 to 0.00 jTt. 

WELL DEVELOPMENT 
/ / 

Method 
Yield Purged v01lune 

COMMENTS 
TC = Top of Casing SP = Top Sand Pack ::::::::~:~:~:.:j:~:::::::::: = G r o” t 

GS = Ground Surf ace SC = Top Screen - = Seal 

BN = Top Seal BS = Bottom Screen S@g<$$Z@ ~~w&=s*x = Sand Pack 

TD = Total Depth M = Formation 

Addifiona Cornmen&: 

Elevations are feet above mean sea level 



Borehole Log ROY F. WESTON, Inc. 

CLIENT : WPNSTA YORKTOWN 
SITE NAME : WPNSTA YORKTOWN 

UELL ID : IlGWllA 
NORTHING : 343128.0000 surveyed 
EASTING : 2562000.0000 surveyed 
ELEVATION : 41.200 surveyed 

*-\ 
TOTAL DEPTH : 52 -00 
LOGGER : W. BREW 
DRILLING COMPANY : HARDIN-HUBER 
DRILLING RIG : NONE 
DATE STARTED : 06/11/92 
DATE COMPLETED : 06/11/92 

CLASSIFICATION COLOR COMMENTS 

38 

'2 

'3 

-4 

-5 

;pp;jySppd sand with YELLOWISH 

P 1 
sPP~,‘s f%l ? ded sand 

with - YELLOWISH 

YELLOWISH 

YELLOWISH 

YELLOWISH 

YELLGWISH 

~ppf~Ys~f~~ sand w’th YELLOWISH BROWN SFT UET 1 OVA 0.0 

1 
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Borehole Lug ROY F. ?VESTON, I-m. 

CLIENT : WPNSTA YORKTOWN TOTAL DEPTH : 52.00 
SITE NAME :: WPNSTA YORKTOWN LOGGER : W. BREW 
UELL ID :: 1lGWllA DRILLING COMPANY : HARDIN-HUBER 
NORTHING :: 343128.0000 surveyed DRILLING RIG : NONE 

EASTING ” 2562000.0000 surveyed DATE STARTED : 06/11/92 
ELEVATION : 41.200 surveyed DATE COMPLETED : 06/11/92 

- 

E 

E 

$ 

4 

3c 

25 

2t? 

27 

26 

25 

24 

23 

22 

21 

0-e 
- 

90 

75 

?5 

- 

CLASSIFICATION COLOR 

$,rjysgr$d sand with YELLOWISH BROUI 

.ean clay, CL 

.ean clay, CL 

.ean clay, CL 

.ean clay, CL 

nterval Not Sampled 

ean clay, CL 

MS 

MS 

MS 

YS 

IS 

- 

1 
; 
: 
i 
I 

0 

0 

0 

COMMENTS 

VA 0.0 

VA 0.0 

VA 0.0 

0’ VA 0.0 ‘ine sand lenses. 

o\ IA 0.0 ilt lenses. 
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Borehole Log ROY F. WESTON, Inc. 
CLIENT : WPNSTA YORKTOWN TOTAL DEPTH : 52.00 I---Y 
SITE NAME : WPNSTA YORKTOWN LOGGER : W..BFtEW 
UELL ID I 1lGWllA DRILLING COMPANY : WIN-HUBER 
NORTHING : 343128.0000 surveyed DRILLING RIG : NONE 
EASTING : 2562000.0000 surveyed DATE STARTED : 06/11/92 
ELEVATION : 41.200 surveyed DATE COMPLETED : 06/11/92 

? -. 

3 -. 

7 -- 

5 -- 

I! 

11 

li 

It 

15 

14 

13 

12 

11 

- 

i -- 

, 

.22 

23 

24 

25 

26 

27 

28 

29 

30 

- 

06/30/93 Page: 3 of 6 

3 
9 
8 
2 

95 

‘5 

CLASSIFICATION 

Lean clay, CL 

helly clay 
.nterval Not Sampled 

belly Hash 

nterval Not Sampled 

lelly Hash 

COLOR 

AY 

w 
IVA 0.0 

1VA 0.0 

VA 0.0 

rA 0.0 

coMM!3NTs 

ilt lenses. 

avel = shells. 

ells. 



Borehole Log ROY F. WESTON, Inc. 

CLIENT : WPNSTA YORKTOWN 
SITE NAME : WPNSTA YORKTOWN 
UELL ID : 1lGWlI.A 
NORTHING : 343128.0000 surveyed 
EASTING :: 2562000.0000 surveyed 
ELEVATION I: 41.200 surveyed 

TOTAL DEPTH : 52.00 

LOGGER : W.Bl?EW 
DRILLING COMPANY : HARDIN-HUBER 
DRILLING RIG : NONE 
DATE STARTED : 06/U/92 

DATE COMPLETED : 06/11/92 



Borehole Log ROY F. WESTON, Inc. 

CLIENT : WPNSTA YORKTOWN 
SITE NAME : WPNSTA YORKTOWN 
WELL ID : 1lGWllA 
NORTHING : 343128.0000 surveyed 
EASTING : 2562000.0000 surveyed 
ELEVATION : 41.200 surveyed 

TOTAL DEPTH : 52.00 -I-- 
LOGGER : W-BREW 
DRILLING COMPANY : HARDIN-HUBER 
DRILLING RIG : IUobJE 

DATE STARTED : 06/11/92 
DATE COMPLETED : 06/11/92 

CLASSIFICATION coMJl4EmTs 

Gravel = shells 

Gravet = shells 

Gravel = shells. 

06/3 Page: 5 of 6 



Borehole Log ROY F. Wi?ZSTUiv> Inc. 

CLIENT : WPNSTA YORKTOWN TOTAL DEPTH : 52.00 

SITE NAME : WE'NSTA YORKTOWN LOGGER : W. BREW 

WELL ID : 1lGWU.A DRILLING COMPANY : HARDIN-HUBER 
NORTHING : 343128.0000 surveyed DRILLING RIG : NONE 

EASTING : 2562000.0000 surveyed DATE STARTED : 06/1X/92 

ELEVATION : 41.200 surveyed DATE COMPLETED : 06/n/92 

2 
CLASSIFICATION COLOR coIal3ENTs 

bi 52 id w 

Shell Hash GRAY.‘.-- FRM WET OVA 0.0 Gravel = shells. 

06/30/23 Page: 6 of 6 
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DATE: 12/08/92 **** LITHOLOGICAL DATA FOR - CLIENT ID: BAKER *** PAGE: 2 

EOREHOLE SMP LTH LITHOLOGY INT. SAMPLING SIZE GRAVEL SIZE SAND SILT CLAY ORGANIC ROCK STRAT 

/WELL ID NUM NUM !FT BGS! METHOD GRAVEL PCT. SAND ?CT PC? PC? PC? TYPE DI *CT SORT 4 ..""I STRENGTH MO! STURE UN: T 

IlGWllA 1 

11GW11A 2 

11GW11A 3 

IIGWIIA 3 

11GW11A 4 

11GW11A 5 

IIGWIIA 6 

11GW11A 6 

IlGWllA 7 

IIGWIIA a 

IlGWllA 9 

11GW11A 10 

11GWllA 11 

11GW11A 11 

IIGWIIA 12 

11GW11A 13 
11GWllA 14 
IlGWllA 15 

11GW1~lA 16 

IlGWllA 17 

IlGWllA 18 

IlGWllA 19 

IlGWllA 19 

11GW1lA 20 

IlGWllA 21 

IlGWllA 22 

IIGWIIA 23 

1 0.00 2.00 SPS 

1 2.00 4.00 SPS 

1 4.00 5.00 SPS 

2 5.00 6.00 SPS 

1 6.00 8.00 sf's 

1 8.00 10.00 CUT 

1 10.00 11.00 SPS 

2 11.00 12.00 SPS 

1 12.00 13.00 SPS 

1 13.00 15.00 . SPS 

1 15.00 17.00 SPS 

1 17.00 20.00 NS 

1 20.00 21.80 SPS 

2 21.80 22.00 SPS 

1 22.00 25.00 NS 

1 25.00 27.00 SPS 
1 27.00 30.00 NS 

1 30.00 32.00 SPS 

1 32.00 35.00 NS 

1 35.00 37.00 SPS 

1 37.00 40.00 NS 

1 40.00 41.40 SPS 

2 41.40 42.00 SPS 

1 42.00 45.00 NS 

1 45.00 47.00 SPS 

1 47.00 50.00 NS 

1 50.00 52.00 SPS 

CMF 

CMF 

CMF 

CMF 

10 MF 80 10 0 

10 MF 80 10 0 

10 MF 80 10 0 

0 F 90 10 0 

0 F 90 10 0 

0 F 90 10 0 

0 F 90 10 0 

0 F 10 10 80 

0 F 10 10 80 

0 0 5 .95 

0 0 0 100 

0 0 0 0 

0 0 0 100 

30 0 0 70 

0 0 0 0 

40 0 60 0 
0 0 0 0 

60 0 20 20 

0 0 0 0 

60 0 20 20 

0 0 .O 0 

0 F 30 30 40 

20 F 60 20 0 

0 0 0 0 

20 F 60 20 0 

0 0 0 0 

20 F 60 20 0 

0 

0 

0 

0 

0 

0 

0 

0 MOD 

0 MOD 

0 MOD 

0 MOD 

0 

0 MOD 

0 MOD 

0 

0 MOD 
0 

0 MOD 

0 

0 MOD 

0 

0 LOW 

0 LOW 

0 

0 LOW 

0 

0 LOW 

MOD LSE 

MOD LSE 

MOD LSE 

MOD SFT 

MOD SFT 

MOD SFT 

MOD SFT 

FRM 

FRM 

FRM 

FRM 

FRM 

POR FRM 

POR FRM 

POR FRM 

POR FRM 

POR SFT 

POR FRM 

POR FRM 

POR FRM 

DRY 

DRY 

DRY 

WET 

WET 

WET 

WET 

MST 

MST 

MST 

MST 

MST 

MST 

MST 

MST 

MST 

MST 

WET 

WET 

WET 



f 1 START FIIUUU 

WATER IJYEl 1 4, Fr+j I ._ 

TIME I I I 

Wffi DEP??i 

v f v I I I II I 



Dames & Moore 
c JOQ NO. 

1 
I I 

B)oRINc NO. 

I I sTmTT-z.iE- ----.-. . . ..-7 
WATER- t I I - t 1 nhiE 1 nhiE 



- --mu.- 



Borehole Locution Data ROY F. l4?ESTON, Inc. 

BOREHOSE ID I 17GWlO SITE NAME/iVOo WPNSTA YORKTOWN 
BEGIN DATE : 06/06/92 EXD DATE : 06/06/92 

LOGGER/COMPANY : J.H. GHENT 

BOREHO,LE COMPLETED IN (cosverburden cB>edrock) : 0 

TOTAL .DEPTH : 12.00 DEPTH TO BEDROCK : 0.00 

BOREHOLE DIAMETER #l: 12.00 
INTERVAL: 0.00 ft. to 14.00 ft. BGS 
LYETHOD : HSA FLUID : NONE 

BOREHOLE DIAMETER #2: 
INTERVAL: 
METHOD - 

BOREHOLE DIAMETER #31 
FLUID : 

INTERVAL : 
L@X’HOD : FLUID : 

DRILLING COMPANY : HARDIN-HUBER 
DRILLER . ROYCE KEENAN 
DRILL RIG TYPE : MOBILE B-47 

ESTIMATED SURVEYED 
SURFACE 
ELEVATION : 0.000 38.600 

N. COORDINATE : 0.0000 343795 - 0000 

E. COORDINATE : 0.0000 2561672.0000 

WELL PE;?ZMIT.,....(Y)es (N)o: N PERMIT # : 

HOLE ABANDONED... (Y)es (N)o: N 
WELL InTSTALLED,.. (Y)es (N)o: Y 
WELL CLUSTER. . . . . (Y)es (N)o: N No. OF WELLS : 0 
WELL NEST,....... (Y)es (N)o: N No. OF WELLS : 0 
PUMPS XNSTALLED.. (Yles (N)o: N TYPE DEPTH 

PURGE : 0.00 
SAMPLE : 0.00 

BOREHOLE TESTING 
BOREffOLE GEOPHYSICS..... (Y)es (NJo: N 
SLUG! TESTS.............. (Y)es (N)o: N 
PACKZR TESTS.. . . . . . . . . . . (Y)es (N)o: N 
PUME'ING TESTS........... (Y)es (N)o: N 

COMMENTS : 
Hole initially augered.with 9 inch augers, overdrilled with 
12 inch 0-D. augers. 
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Well Completion Summary ROY F. WESTON, Inc. 

CLIENT ’ WPNSTA YORKTOWN 
SZTENAME WPNSTA YORKTOWN 

WELL ID 17GWlO 
START DATE 06/06/92 
COMPLETION DATE 06/06/92 

DZULLZNGFlRhf HARDIN-HUBER 
INSPECTOR J. WILLIAMS 

WATER LEVELS 
2.10 FT (TOC) ON 06/06/92 

- 

rc 
- 
X3 
- 

CLEV. 
40.7( 

.38.6( 

BN 
- 

VP 
- 

SC 
- 

3s 
- 

!-II 
- 

- 

37.61 

37.11 

36.61 

27.61 

27.6( 

DZULLZNG SUMMARY 
Driller ROYCE KEIZMAN 
Drilling E?uid NONE 
Weli l)pe SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCTZON 

Ckzsing #I Diamtir: 4.00 inch 
KW : PVC SCH 40 

Interval: 0.00 to 2.00 ft. 

Stick Up Inner Casing: 2. I o j?. Protective Casing: 0.00 J%. 

casing Grout: CEMT/BENT zntervaz: 0.00 to 1.00 j2. 

Seal ljpe: BENTONITE PELLETS Z?zzbvd: 1.00 to 1.50 ft. 

&ndP12Ckl@?:#2 VA 

Grain Size : UN1 FORM 

Screen Diameter: 2 -00 

lLpe : PVC 

Interval: 1.50 to 11.00 ft. 

Median Diameter: 2.4 

Z?Ltervd: 2.00 to 11.00 ft 

Slots: o .020 imhes 

Silt Trap ZtiervaI: 0.00 to 0.00 Ji. 

Backfill Type : zfltervaz: 0.00 to 0.00 ft. 

Date 
Method 
yield 

WELL DEVELOPMENT 
/ / 

Purged Volume 

COMMENlS 
TC = Top of Casing SP = Top Sand Pack 

.,..._ . . . . . . .:.. . . . . . . . . . . . . . . .i... .\i . . :.::..:,:.:;::.j:.:. ,:::. = Grout 

GS = Ground Surface SC = Top Screen m = Seal 

BN = Top Seat BS = Bottom Screen 
p&+gg$@ 
.+>..,...w.>. = Sand Pack 

TD = Total Depth M = Formation 

Additional Comments: 
9’ screen, 1 bucket pellets, Lb bags #2 sand. 

NOTE: Wdl Diagram not to Scale Elevations are feet above mean sea level 

01/O&/93 



Borehole Lug ROY F. WESTOiV’, Inc. 

CLIENT : WPNSTA YORKTOWN 
SITE NAME : WPNSTA YORKTOWN 
WELL ID : 17GWlO 
NORTHING : 343795.0000 surveyed 
EASTING : 2561672.0000 surveyed 
ELEVATION : 38.600 surveyed 

TOTAL DEPTH : 12.00 
LOGGER : J-H. GHENT 
DRILLING COMPANY : HARDIN-HWER 
DRILLING RIG : MOBILE B-47 
DATE STARTED : 06/06/92 
DATE COMPLETED : 06/06/92 

CL?LSSIFICATION COMMENTS 

STRONG BROWN 

OLIVE GREEN 

06/29/93 Page: 1 of 2 



Borehote Log 

CLIENT : WPNSTA YORKTOWN 
SITE NAME : WPNSTA YORKTOWN 
WELL ID : 17GWlO 
NORTHING : 343795.0000 surveyed 
EASTING : 2561672.0000 surveyed 
ELEVATION : 38.600 surveyed 

ROY F. WESTON-, Inc. 
A-? 

TOTAL DEPTH : 12.00 
LOGGER : J.H. GHENT 
DRILLING COMPANY : H&RDIN-HUBER 
DRILLING RIG : MOBILE B-47 
DATE STARTED : 06/06/92 
DATE COMPLETED : 06/06/92 

, 

25 11 

2f 

25 

24 

23 

22 16 

18 

18 

z 
9 
z 0: 
&= 
100 

100 

CLASSIFICATION COLOR 

fgtD;iissif ied - Inccmple 

thelly clay 

.ean clay, CL 

;RAY ;TF 

ZREENISH GREY ;TF 

IVA 0.0 

VA 0.0 

-I- 

COMMENTS 

:helLy clay. 

ron staining apKet&@ 
lpper portion. 

-41. 
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DATE: 12/08/92 **** LITHOLOGICAL DATA FOR - CLIENT ID: BAKER *** PAGE: 7 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING SIZE GRAVEL SIZE SAND SILT CLAY ORGANIC ROCK STRAT 
IWELL ID NUM NUM CFT BGS) METHOP GRAVEL PC?. SAND PCT PC: PC: PCT iYPE FiASi SORT STRENGTH MOISTURE UNIT 

17GWl0 

17GUlO 
17GU10 

17GWlO 

17GUlO 

17GW10 

17GUlO 

17GWl0 

17GWlO 

17GWl0 

17GWl0 

17GW10 

17GWlO 

1 1 0.00 1.50 SPS 

1 2 1.50 2.00 SPS 
2 1 2.00 2.50 SPS 

2 2 2.50 4.00 SPS 

3 1 4.00 6.00 SPS 

4 1 6.00 6.60 SPS 

4 2 6.60 7.90 SPS 

4 3 7.90 8.00 SPS 

5 1 8.00 9.90 SPS 

5 2 9.90 10.00 SPS 

6 1 10.00 10.80, SPS 

6 2 10.80 12.00 SPS 

7 1 12.00 14.00 SPS 

10 

F 0 
C 5 

0 

F 5 

0 

0 

0 

0 

0 

0 

F 0 
F 0 

50 20 5 

90 IO 0 
MF 70 10 5 

MF 80 20 0 

MF 90 5 0 

F 90 10 0 

0 50 50 

0 0 0 

0 50 50 

0 0 0 

0 0 0 
0 15 80 

0 5 85 

15 NON 

0 NON 
10 NON 

0 NON 

0 NON 

0 NON 

0 LOW 

0 

0 MOD 

0 

0 

5 MOD 
IO MOD 

POR LSE 

WEL LSE 
POR LSE 

MOD LSE 

MOD FRM 

WEL SFT 

WEL FRM 

FRM 

STF 

STF 

MST 

MST 
SAT 
SAT 

WET 

SAT 

WET 

WET 

MST 
MST 



Borehole Location Data ROY F. WESTON, Inc. 

LOGGER/COMPANY : W. BREW 

BOREHOLE COMPLETED IN (cO>verburden cB>ed.rock) : 0 

TOTAL DEPTH : 14.00 DEPTH TO BEDROCK f 0.00 

BOREHOLE DIAMETER #l: 12.00 
INTERVAL: 0.00 ft, to 1'4.00 ft. BGS 
METHOD : HSA FLUID 

BOREHOLE DIAMETER #2: 
INTERVAL: 
METHOD : FLUID 

BOREHOLE DIAMETER #3: 

: NONE 

: 

5a - Q-t, 

BOREHOLE ID : 17GW16 SITE NAME/NO: WPNSTA YORKTOWN 
BEGIN DATE : 06/08/92 END DATE : 06/08/92 

INTERVAZ;: 
METHOD : FLUID : 

DRILLING COMPANY : HARDIN-HUBER 
DRILLER f ROYCE KEENAN 
DRILL RIG TYPE : 

ESTIMATED SURVEYED 
SURFACE 
ELEVATION : 0.000 45.200 

N. COORDINATE : 0.0000 343442.0000 

E. COORDINATE : 0.0000 2561678.0000 

WELL PERMIT......(Y)es (NJo: N PERMIT # z 

HOLE ABANDONED..,(Y)es (N)o: N 
WELL INSTALLED...(Y)es (N)o: Y 
WELL CLUSTER.....(Y)es (N)o: N No. OF WELLS : 0 
hTELL NEST........(Y)es (N)o: N No. OF WELLS : 0 
PUMPS INSTALLED..(Y)es (lV)o: N TYPE 

PURGE : 
SAMPLE: 

BOREHOLE TESTING 

DEP!I!H 
0.00 
0.00 

BOREHOLE GEOPHYSICS..... (Y)es (N)o: N 
SLUG TESTS,. . . . . . . - . . . . . (Y) es (NJ o: N 
PACKER TESTS.,..........(Y)es (N)o: N 
PUMPING TESTS...,....... (Y)es (N)o: N 

COMMENTS : 
Overdrilling hole w/12 inch o.d. to install well. 
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Well Cointpletion Summary ROY F. WESTON, Inc. 

CLIENT WF'NSTA YORKTOWN DRILLINGFIRM HARDIN-HUBER 
SZTENAlME WPNSTA YORKTOWN INSPECTOR W, BREW 

WELL ID 17GW16 WATER LEVELS 
START DA4 TE 06/08/92 
COMPLETION DATE 06/08/92 

WELL DESIGN CONSTRUCTION 

Casing#I Diameter: 4.00 inch Interval: 0.00 to 3.00 jl. 

Stick Up Inner Casing: 2 .SO ft. Protective Casing: 0.00 ft 

&iilg Grout: CEMT/BENT Ztierval: 0.00 to 1.00 ft. 

BENTONITE Znterval: 1.00 to 2.00 jl. 

Sand Pack Type : #2 SAND Interval: 2.00 to 13.00 ft. 

Grain Size : UNIFORM ’ M&n Diameter: 
Screen Diameter: 4.00 Interval: 3.00 to 13.00$. 

Slots: -020 inches 

zmrval: 0.00 to 0.00 3. 

WELL DEVEWFMENT 

TC = Top of Casing 

= Bottom Screen 

TD = Total Depth m = Formation 

AaiCtiod Comments: 

NOTE: Well Diagram not to Scale Elevations are feet above mean sea level 

01/06/93 
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Borehole Log ROY F. WESTON, Inc. 

CLIENT : WPNSTA YORKTOWN 

SITE NAME : WPNSTA YORKTOWN 

WELL ID : 17GW16 

NORTHING : 343442.0000 surveyed 

EASTING : 2561678.0000 surveyed 

ELEVATION : 45.200 surveyed 

!---. 
TOTAL DEPTH : 14.00 

LOGGER : W. BREW 
DRILLING COMPANY : HARDIN-HClBER 
DRILLING RIG 

DATE STARTED : 06/08/92 

DATE COMPLETED : 06/08/92 

42 --3 

38 -- 7 

37--8 

CLASSIFICATION COLOR 

Silty sand, SM IARK BROWN 

Silty sand, SM 

P c 
s??!,~S %M b ded 

sand with 

Jell-graded sand, SU )K YLLUISH BRN ;FT 

3et L -graded sand, SW )K YLLWISH BRN ;FT 

‘oorly graded sand, SP fELLOWISH BROWN ;FT 

soorty graded sand, SP fELLOWISH BROWk ;FT 

DARK BROWN FRP 

LT YLLWISH BRN LSE 

LT YLLUISH BRN LSE 

LSE 

LSE 

- 

I 
; 
I 
f : 
;T 

:T 

!Y 

:r 

iT 

!T 

T 

T 

T 

T 

A- 

0 

vi 0.0 

IVA 0.0 

IVA 0.0 

0 

0 

0 

c 

0 

0’ 

0’ 

0’ 

0 

WA 0.0 

WA 0.0 

YA 0.0 

VA 0.0 

VA 0.0 

VA 0.0 

coMMlmTs 

,* --. 

01/06/93 Page: 1 of 2 



Borehole Log 

CLIENT : WPNSTA YORKTOWN 
SITE NAME L WPNSTA YOWOWN 
WELL ID : 17GW16 
NORTHING : 343442.0000 surveyed 
EASTING : 2561678.0000 surveyed 
ELEVATION : 45.200 surveyed 

ROY F. WESTON, Inc. 
i 

TOTAL DEPTH : 14.00 

LOGGER : W. BREW 
DRILLING COMPANY : HAFtDIN-HUBER 
DRILLING RIG 

DATE STARTED : 06/08/92 

DATE COMPLETED : 06/08/92 

~ 

Poorly 

x w 
CLASSIFICATION I - 

I&~ 
COLOR tgt$lgl I2 

ii z; 
8 

H?i 
2 q$ 

8 ii w 
graded sand, SP YELLOWISH BRMJN SFT WET OVA 0.0 

LT BRWNSH GRY LSE WET OVA 0.0 

LT BRWNSH GRY LSE WET ; OVA 0.0 

I 

Lean clay wth sand, CL Iv DK GRYSH BRN 1 FRM 1 WET/ /OVA 0.0 

30 --I5 30 --I5 

29 --I6 29 --I6 

28 -- 17 28 -- 17 

27-- 18 27-- 18 

26 -- 19 26 -- 19 

25 -- 20 25 -- 20 

J-L-L- - ,- , ,- , 

COMMENTS 

01/06/93 Page: 2 of 2 
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DATE: 12/08/92 **** LITHOLOGICAL DATA FOR - CLIENT ID: BAKER *** PAGE: 8 

SOREHOLE SMP LTH LITHOLOGY INT. SAMPLING SIZE GRAVEL SIZE SAND SILT CLAY ORGANIC ROCK STRAT 

/WELL 10 HUM HUM lFT EC;S) . METHOD GRAVSL PCT. SAND PCT PCT --- PCT PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT 

17GW16 1 

17GU16 2 

17GUl6 2 

17GW16 3 

17GU16 3 

17GW16 4 

17GW16 4 

17GW16 5 

17GW16 5 

17GW16 6 

17GW16 6 

17GW16 7 

17GW16 7 

1 0.00 2.00 SPS 
1 2.00 3.30 SPS 

2 3.30 4.00 SPS 

1 4.00 5.50 SPS 

2 5.50 6.00 sPs 

1 6.00 7.00 SPS 

2 7.00 8.00 SPS 

1 8.00 8.80 SPS 

2 8.8D 10.00 SPS 

1 10.00 11.00 SPS 
2 11.00 12.00 SPS 

1 12.00 13.30 SPS 

2 13.30 14.00 SPS 

0 
0 

F 0 

0 

0 

0 

M IO 

M 10 

0 
0 

0 

0 

0 

F 

M 

M 

MF 

MF 

80 15 

80 15 

90 IO 

90 IO 

90 IO 

90 IO 

85 5 

85 5 

95 5 

95 5 

95 5 

95 5 

15 10 

5 

5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

75 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

LOW POR FRM MST 
LOW POR FRM MST 

WEL LSE DRY 

WEL LSE DRY 

MOD LSE WET 
MOD LSE WET 

POR SFT WET 

POR SFT WET 

MOD SFT WET 
MOD SFT WET 
MOD LSE WET 

MOD LSE WET 

MOD FRM WET 



Borehole Location Data ROY F. WESTON, Inc. 

BOREHOLE ID : 17HPOl SITE N&YE/NO: WPNSTA YORKTOWN 
BEGIN DATE : 06/23/92 END DATE : 06/23/92 

LOGGER/COMPANY : H.G. BIENKOWSKI 

BOREHOLE COMPLETED IN (<O>verburden <B>edrock) : 0 

TOTAL DEPTH : 10.00 DEPTH TO BEDROCK : 0.00 

BOREHOLE DIAMETER #l: 3.00 
INTERVAL: 0.00 ft. to 6.00 ft. BGS 
METHOD : SPLIT SPOON FLUID t NONE 

BOREHOLE DIAMETER #2: 
INTERVAL: 
METHOD : FLUID : 

BOREHOLE DIAMETER #3: 
INTERVAL: 
METHOD : FLUID : 

DRILLING COMPANY : HARDIN-HUBER 
DRILLER .' BRIAN SIWINSKI 
DRILL RIG TYPE : MOBILE DRILL B61 

ESTIMATED SURVEYED 
SURFACE 
ELEVATION : 0.000 44.300 

N. COORDINATE : 0.0000 343599.0000 

E. COORDINATE : 0.0000 2561497.0000 

WELL PERMIT......(Y)es (Nlor N PERMIT # : 

HOLE ABANDONED...(Y)es (N)o: Y 
WELL INSTALLED...(Y)es (Nlo: N 
WELL CLUSTEl?.....(Y)es (N)o: N No. OF WELLS : 0 
WELL NEST........(Y)es (N)o: N No. OF WELLS : 0 
PUMPS INSTALLED..(Y)es (N)o: N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS..... (Y)es (N)o: N 
SLUG TESTS.............. (Y)es (N)o: N 
PACKER TESTS............(Y)es (N)o: N 
PUMPING TESTS...........(Y)es (N)o: N 

co-s I 

'DEPTH 
0.00 
0.00 

Split-spoon sampled to 6 ft. Drove a hydropunch from 5 to 10 
ft. Borehole grouted to surface. 

01/06/93 



Borehole Log ROY F. WESTON, Inc. 

CLIENT : WPNSTA YORKTOWN TOTAL DEPTH : 10.00 

SITE NAME : WPNSTA YORKTOWN LOGGER : H.G. BIENKOWSKI 

UELL ID : 17HPOl DRILLING COMPANY : HARDIN-HUBER 

NORTHING : 343599.0000 surveyed DRILLING RIG : MOBILE DRILL B61 

EASTING : 2561497.0000 surveyed DATE STARTED : 06/23/92 

ELEVATION : 44.300 surveyed DATE COMPLETED : 06/23/92 1 I 

3 2 
is 
2 

CLASSIFICATION COLOR coMMENTs 

100 Sandy silt, ML BROWN SFT MST ; OVA 0.0 

p-+. 
Silty sand, SM YELLOUISH BROWN SFT UET 

: 
OVA 0.0 

43 -- 1 ‘-‘+.+A - i-- > . , 
--. . 
.L.LL 
+A’ 
.--p 

' 
42--2 - .++: 95 

T-L-L 
YELLOWISH BROWN SFT WET 2 OVA 0.0 

.-L-L 
,.,A-. 2 
.-& ’ 
I-Y-7. 

4, __ 3 :=i 
.,,A.,, 
-7-L ..+.: 
. . ..- 

t 

;+, -__ 

40--4 
-, -- -.L. 62 YELLOWISH BROWN SFT SAT 88 OVA 0.0 S~LJ~& below 4.6 ft, 

. . .G.. 
- 86 

.4.&A 

.,+-+-; 
39--5 T_, 

__.I 

38--6 -- 

37--7 

36--a 

35 --9 

34 --IO -- 

01/06/23 Page: 1 of 1 



DATE: 12/08/92 **** LITHOLOGICAL DATA FOR - CLIENT ID: BAKER *** PAGE: 9 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING SIZE GRAVEL SIZE SAND SILT CLAY ORGANIC ROCK STRAT 
/WELL ID NUM NUM (FT BGS! METHOD CDI\,EI Dl-3 Il\".LL rur. SAND PCi PCT PCT PCT VPE PLAST SORT STRENGTH MOISTURE UNIT 

17HP01 1 1 0.00 0.50 SPS 0 MF 30 50 0 20 NA NA SFT MST 

17HP01 12 0.50 2.00 SPS 0 CMF 70 15 15 0 NA POR SFT WET 

17HPOl 2 1 2.00 3.90 SPS 0 CMF 80 20 0 0 NA POR SFT WET 
17HPOl 2 2 3.90 4.00 SPS 0 0 0 0 0 

17HPOl 3 1 4.00 5.25 SPS F 5 CMF 80 15 0 0 HA MOD SFT SAT 
17HP01 3 2 5.25 6.00 SPS 0 0 0 0 0 

17HP01 4 1 6.00 10.00 NS 0 0 0 0 0 





I ’ 

APPENDIX B.l 
ROUND TWO WELL DEVELOPMENT FORMS 



FIELD WELL DEVELOPMENT RECORD 
PROJECT: RX fan s*#,=zs 4’ - 17 

CT0 NO.: L-1 Y7d - 0 3s2/ 

DATE: /a -/d-96 

WELL NO.: //&ud3 

GEOLOGIST/ENGINEER: ,&!z!v;X’ ;t /zARZ?> 

rlME START 

/3ac 
I-IME FINISH 

/3s-0 

INITIAL WATER LEVEL (FT) 

3. 88 

TOTAL WELL DEPTH (TO) 

DEVELOPMENT DATA 

CUMULATIVE TEMP 
SPEC 

TEMP 
VOLUME 

pH m 
COND. 

(“cl 
COLOR ANDTURBlDrrY 

(gallons) (pmhoslcm) 

g&%+%4 

0 6.36 /z I L7. s / 5/* 8 rne%-fd izk& 3--4=L 

d/, 7 L/3 /1.7 CT&@ /If.0 *’ 

WELL DIAMEFER (INCHES) 
S&b 

/I 
/JO as:/ C./a /&/ /B.O 

R. 0 

CALCULATED WELL V’OLUME 

/I 7 t&L 

BOREHOLE DIAMETER (INCHES) 

BOREHOLE VOLUME 

AMOUNT OF WATER ADDED 
DURING DRILLING 

DEVELOPMENT METHOD 

PUMP TYPE 

A, 

TOTALTIME (A) 

AVERAGE FLOW (GPI 

TOTAL ESTIMATED 
WITHDRAWAL AxB =: 

HNwov~ READING 



FIELD WELL DEVELOPMENT RECORD 
PROJECT: Rt f%t AGJES H, 17 

CTONO.: ,&TV.?‘& -&S”$ 

DATE: H-/J- PC 

WELL NO.: //cs=eu~ J-1 

GEOLOGIST/ENGINEER: c..~~ -. zewif? 

TIME START 

/b U$ 

TIME FINISH 

/1/r 

INITIAL WATER LEVEL (Fl-) 

TOTAL WELL DEPTH (TD) 

se?/. 3Y 

WELL DIAMETER (INCHES) 

CALCULATED WELL VOLUME 

A69 SlA,! 

BOREHOLE DIAMETER (INCHES) 

BOREHOLE VOLUME 

AMOUNT OF WATER ADDED 
DURING DRILLING 

DEVELOPMENT METHOD 

PUMPNPE 

*cAI;FRRA PJM p 
TOTAL Tl M E (A) 

AVERAGE FLOW (CPM)(B) 

TOTAL ESTIMATED 
WITHDRAWAL AxB= 

‘iNU/OVA READING 

DEVELOPMENT DATA 

I 
I 

CUMULATIVE 
TIME VOLUME 

TEMP 

(gallons) pH m 

I 

SPEC. 
COND. 

TEMP 

(pmhoskm) (“c) 
COLOR AND TURBIDITY 

OBSERVATIONS/NOTES 



FIELD WELL DEVELOPMENT RECORD 

m L., .I. PROJECT: %-rtir(r~ /n&s/ ;rk cdn S/%2 I 43 I 

CT0 NO.: 0x1 f3 WELL NO.: lL&tifl 

TIME START 

DATE: .30 &V-I ? L 

GEOLOGIST/ENGINEER: 

TIME FiNISH 

JNITIAL WAXER LEVEL (F-l-) 

TOTAL WELL DEPTH (TD) 

WELLDLAMETER(lNCHES) 

4 
CALCULATEDWELL 

voL- s:, 3 
BOREHOLB DIAMETER 
(MC=3 

BOREHOLE ~IOLUME 

/- 

AlviOUNTOF WATER ADDED 
DURINGDRX.LJNG 

flm2R 
DEVELOPh-iEINTMETHOD 

AVERAGE FLOW (GPhQ(B) 

TOTAL IZSTIIMATED 
wn-HDRAw.AL AXE%= 

f MU/OVA READING . 

DEVELOPMENT DATA 

COLORANDTURBIDITY 

I 
t 
I I I I I I 



FIELD WELL DEVELOPMENT RECORD 
PROJECT: k’2 F~A s-e*& // * ~7 

m CT0 NO.: da+‘76 - 03-W WELLNO.: // rsw-//& 

DATE: / - ~8 - 96 

GEOLOGtSTIENGINEER: &‘/VW@ J: YA,~~,U 

TIME START 

/lry7’ 
TIME FINISH 

/7aY 

INlTlAL WATER LEVEL (FlJ 

a&. / 

TOTAL WELL DEPTH (I-D) 

sz Y 

WELL DIAMETER (INCHES) 

02 0 @ 

CALCULATED WELLVOLUME 

y./ 6M 

BOREHOLE DIAMETER (INCHES) 

BOREHOLE VOLUME 

4MOUNT OF WATER ADDED 
XJRING DRILLING 

)EVELOPMENT METHOD 

W.9z+~fw f?mP 

PUMP TYPE 

TOTALTIME (A) 

77 M/h 

AVERAGE FLOW (GPM)(B) 

TOTAL ESTIMATED 
WITHDRAWAL AxB = 

HNulovA READING 

DEVELOPMENT DATA 
I 

CUMULATIVE 
I I I 

TIME VOLUME 
TEMP ---- I 

(gallons) pH m L”‘““* (pmhoskm) (“’ 
LVLVK ANU I UKBwe I I 

b&B/ 
‘s-97 s MS7 H-6 //o 1% s 7%&w 

., 

I 

OBSERVATIONS/NOTES 



FIELDWELL DEVELOPMENTRECORD 
PROJ ECl-: /a- /se SHFS /I c/7 

CT0 NO.: 6.2970 - d 555’ WELL NO.: /ISwo/ 

DATE: //-/I- 91 

GEOLOGIST/ENGINEER: &$A/:, rr*: 7-b4a*4 

‘IME START 

/AC-~ 
rlME FINISH 

/63r 

NITlAL WATER LEVEL (FI] 

FOTAL WELL DEPTH (TD) 

TIME 

DEVELOPMENT DATA 

SPEC CUMULATIVE TEMP 
VOLUME 

TEMP 

pH 0 
COND. COLOR ANDTURBIDITY 

(gallons) @mhos/cm) (*’ 

&?AzO~~ 

1./d /s v /78 /s=/ 7-iMlf?,-~ 
,f 

WELL DIAMETER (INC 

CALCULATED WELL V 

BOREHOLE DIAMETER (INCHES) 

BOREHOLE VOLUME 

DEVELOPMENT METt 

PUMPTYPE 

TOTAL TIME (A) 

AVERAGE FLOW (GPI 

OBSERVATIONS/NOTES 
TOTAL ESTlMATED 
WlTHDRAWALAxB=: 

HNUlOVA READING 



FIELD WELL DEVELOPMENT RECORD 
PROJECT: Ax /red-@ s/Tks r/ +/7 

CT0 NO.: 63Y7b -c as), WELL NO.: /7&--@2 

DATE: //-/.?-9fG 

GEOLOGIST/ENGINEER: c,&w w. fh%Cr 

TIME START 

es? 7 

TIME FINISH 

/Y56 

INlTlAL WATER LEVEL (Fl-) 

*a3 

TOTAL WELL DEPTH (TO) 

/sT4;17 

WELL DIAMETER (INCHES) 

a. 4 

CALCULATED WELL VOLUME 

xwGa/ 

BOREHOLE DIAMETER (INCHES) 

BOREHOLE VOLUME 

AMOUNT OF WATER ADDED 
DURING DRILLING 

DEVELOPMENT METHOD 

PUMP TYPE 

nc’4M /?vlp 

TOTALTIME (A) 

39+&W+ 

AVERAGE FLOW (CPM)(B) 

TOTAL ESTIMATED 
WITHDRAWAL AxB = 

HNUlOVA LEADING 

DEVELOPMENT DATA 

TIME 
CUMULATIVE 

VOLUME 
(gallons) 

PH COLOR AND TURB1Dil-y 

OBSERVATIONS/NOTES 



FIELD WELL DEVELOPMENT RECORD 
PROJECT: RJ AM 5/s/r’f., // * 17 

CT0 NO.: 62 Y70 - uJs+ 

DATE: #4-/v- 9s 

WELL NO.: /7&w/4 

GEOLOGIST/ENGINEER: C&4/3 w. i%w?x+ 

rlME START DEVELOPMENT DATA 

68.34 
FIME FINISH CUMULATIVE TEMP 

SPEC 
TIME VOLUME COND. 

TEMP 
COLOR AND TURBIDiIY 

69&Y 
(gallons) pH cc) (pmhoskm) [“’ 

INlIlALWATER LEVEL (m 

us30 s 6.66 /a3 466 /3.6 CL&!! 
z-Z.8 

TOTAL WELL DEPTH (I-D) 68 Yd 16 r.7y LfY ccp 13. / 
NJ 

L 

4s Lx s--y 
yu’hu zw- 

OSY’a 
WELL DIAMETER (INCHES) 

6bS 0c-P 4.m /C!a 666 /3* 8 

zt.0 

CALCULATED WELL VOLUME 

BOREHOLE DfAMETER (INCHES) 

BOREHOLE VOLUME 

AMOUNT OF WATER 
DURING DRILLING 

DEVELOPMENT METHOD 

PUMP TYPE 

TOTALTIME (A) 

AVERAGE FLOW (CPM)(B) 

OBSERVATIONS/NOTES 
TOTAL ESTIMATED 
WITHDRAWAL AxB == 



FIELD WELL DEVELOPMENT RECORD 
PROJECT: RS f&q srr’.ss JJ #- /7 

CT0 NO.: 62 97~ 43# WELL NO.: /7as d/6 

DATE: /r- N 4 96 

TIME START 

/3;26 

TIME FINISH 

/s Y3 

INITIAL WATER LEVEL (f=i-) 

S.;lO 

TOTAL WELL DEPTH (TO) 

/K/P 

WELL DIAMETER (INCHES) 

1.0 

CALCULATED WELLVOLUME 

A/Y c&d 

BOREHOLE DIAMETER (INCHES) 

BOREHOLE VOLUME 

AMOUNT OF WATER ADDED 
DURING DRILLING 

DEVELOPMENT METHOD 

PUMP TYPE 

WAz&&& /%-a# 

TOTAL TIME (A) 

23 m&q 

AVERAGE FLOW (GPM)(B) 

rOTAL ESTIMATED 
WITHDRAWAL AxB= 

HNUlOVA READING 

T 

1 

, 

-1 

I 

I- 

GEOLOGIST/ENGINEER: _ 

I I 

TIME 
CUMULATIVE 

VOLUME 
(gallons) 

PH 

DEVELOPMENT DATA 

TEMP 
SPEC. 

COND. 
TEMP 

(‘(4 (pmhoskm) (” 
I 

COLOR AND TURBIDITY 

I I I I I I 
t 

OBSERVATIONS/NOTES 

f---T 

I 
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APPENDIX B.2 
ROUND TWO PURGING FIELD PARAMETER MEASUREMENTS 

FOR GROUNDWATER SAMPLING 



SUMMARY OF FIELD PARAMETERS FOR 
GROUNDWATER SAMPLING 

RI FOR SITES 11 AND 17 
YORKTOWN NAVAL WEAPONS STATION 

CONTRACT TASK ORDER 0354 

Well 
Number 
1 lGW03 

Well Temperature PH 
Volumes (“C) (S.U.) 

0 15.0 7.31 

1 15.4 6.53 

2 14.9 6.22 

3 14.8 5.98 

Conductivity Dissolved Oxygen Turbidity Eh 
(umhos\cm) (mg\L) (N.T.U.) (mV) 

75 2.55 153.0 -26.4 

69 2.00 37.0 1.6 

66 2.10 17.0 33.2 

66 1.00 13.0 41.7 

4 15.0 5.89 66 1.50 10.0 49.0 
1 lGW09 0 14.7 6.13 85 3.25 27.6 10.6 

1 15.3 5.19 90 4.00 3.6 88.0 

2. 14.3 4.72 81 3.00 1.3 107.3 

3 14.5 5.19 81 3.00 0.9 88.5 

1lGWll 0 13.4 6.13 125 2.50 5.8 80.0 

1 13.9 5.48 72 4.25 3.2 79.4 

2 14.2 5.40 70 3.25 2.5 78.2 

3 14.2 5.35 73 2.75 2.1 72.1 

1lGWllA 0 13.5 6.45 145 1.00 200+ 19.0 
3 13.3 6.14 144 3.30 2oot 66.0 
6 13.7 6.31 141 1.50 200+ 16.0 

8 13.4 6.26 143 2.25 200+ 25.0 
17GWOl 0 14.4 6.04 131 4.75 3.9 48.4 

1 15.4 5.72 134 4.50 2.7 56.4 

2 15.7 5.73 130 4.75 3.0 59.2 

3 15.1 5.76 134 4.50 2.0 63.1 



SUMMARY OF FIELD PARAMETERS FOR 
GROUNDWATER SAMPLING 

RI FOR SITES 11 AND 17 
YORKTOWN NAVAL WEAPONS STATION 

CONTRACT TASK ORDER 0354 

Well 
Number 

17GW02 

17GWlO 

17GW16 

Well Temperature PH 
Volumes (“C) (S.U.) 

0 16.0 5.78 

1 14.8 5.73 

2 13.8 5.97 

3 13.4 5.97 

0 13.8 6.76 

1 13.3 6.59 

2 12.9 6.64 

3 12.1 6.75 

0 16.1 6.72 

1 16.6 6.13 

2 15.7 6.07 

3 16.1 5.96 

Conductivity 
(ymhos\cm) 

85 

85 

89 

87 

51 

650 

660 

675 

94.40 

97.70 

97.30 

96.20 

Dissolved Oxygen Turbidity Eh 
(mg\L) (N.T.U.) (mV) 

2.50 32.6 58.6 

3.50 6.6 55.6 

3.75 3.0 46.4 

3.50 2.7 54.9 

5.50 12.3 4.6 
4.50 5.0 7.2 

5.50 4.7 3.0 

2.75 3.1 2.6 

4.50 15.8 19.0 

4.50 9.0 36.7 

5.00 6.4 39.8 

4.25 4.5 46.8 

Notes: 

“C = Degrees Centigrade 
S.U. = Standard Units 
mg/L = Milligrams per Liter 
umhoskm = mnhos per Centimeter 
N.T.U. = Nephelometric Turbidity Units 
mV = millivolt 
ppt = Parts per Thousand 
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Appendix D 

Only Chain-of-Custody Forms associated with Sites 11 and 17 
are included in this appendix. 



&-- 
Custody Record 

OVA.4124 

. . . . _...-,._ -_--- 

Chain Of Cus$~+$rs 

--...-‘.----“--- 1. 

_----_- .--- - -.-. _I_ 
Project Name 

I 
ConfracVPurchase Order/Ouote No. 

c - C$ 
I 

Sample 1. D. No! and Description 

I 

1 Date 

I / I 

1 (Time 1 Sample Type 
I 7 

Va 

i Page 
An, - 

Special Instructions 
I I I 

city 

P s ible Hazard Identification 

&Non-Hazard 

Sample Disposal 

1 c) Nammable 0 Skin /&ant 
Turn Around Time Required 

q Poison 6Qc Leve, 0 Unknown ! prgf/;/;(;~;;y, 0 o/sposa/ By La& 0 Arch&e Far Months 

2. Received Sy 

---- 
23. Relinquished 6y 3. Received By 

I 
, Dale 

I 
, Time 
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--.. -..--_- _____ 



Chainaf 
Custody Record 0 29 c Duanterra 

EflVilWf~ICflhIf 
serv;ccs 

I- 

Sample I.D. No. and Descriplion Date j 

T Project Manager Dale 

/$G=/ 2zex dEi4Q /I” N-18 - Yb 
Telephone Number (Area Code)/Fax Number lab Number 

Y/a -a459 -sots/ / wa -o?BY*t2~~P 1 
Site Con/ad 

k%n/ -Y-b9 
Carrierr%Vaybiil Number 

~526a8;237636 - /?E$‘-E~ 

(Page/ of* 

Analysfs 

Time Sample Type 
Tofal Conlainers 

Volume Type 1 No. 
Preservalive Condilion on Receip! 

y~%~x~xkYx 

J.Lezl i&J~ I---...- -4 % ,%.S,‘c g 32 x 

Possible Hazard ldenfilkaflon Sample Disposal 

QI Non-Hazerd 0 Nammable Cl Sk/n irritant El Poison 8 cl Unknown cl Fiefurn To Client Q Oisposel By Lab 0 Archive For Months 

Turn Around Time Required 1 oc Level , Projecf Speciric (Specify) 

@Nona/ 0 Rush 
Dale T/me 

Oaf6 Time 3. Received By Dale Time 

enls , , 

’ CJISTRI~UT~ON: W&E - S/aye t&h Sample: CANARY. aatumed lo Clienl w//h Report: PINK . Field Copy 



Address 

. 

Project Manager Dale 

IlJvirt~i~~~kfd 

Sc:rui ‘cs 

Chain 01 Cuslody Number 

~~~~~~~-~~~~~-~--______-.__ _/i:<E-:-fe-- -..---a1 8 8 ___--- -.- 
Telephone Number (Area Code)/Fax Number Lab Number 

Sample I. W. No. and Description 

c;2/&.wQ/A ‘OO/ 

J/ &IQ 3$ - &oJ 
Y////d RB // 
Y/c?/ /?A/& 
Y/// /J/ 72 /‘L, 

Date Time Sample Type 
Total Containers % 

Volume 
- Preservalive 

Type No. ,* x 
Condition on Receipt b 

//c/Mb /++oo WA/a I2 & 
--- --. --~ _ _ 

N -16 -y4 0 920 ~dpzkj - --- A&.. ._-,--.-. ~ %- - .-- -. _- 
// -/6 - y.75 /JO0 n/&&k .A.&-- X’ - 
//-/7-Y& /so0 WA/&z 2 

//-/I -Y6 WA/z4 -2 ~2-- 

-- 

-- - 

- .-..- -- --_____ .--- -.-.-_~- .- 

Special Instructions 

- 

- 
- 

- 
- 
- 
- 
- 
- 
- 
-. 
- 
- 
- 
- 
- 
- 

- 

.-. 
. 

- 

.- 
- 

- 

-. 
. 
- 

- 
- 
- 

- 
- 

a/v ?a 

_- 

- 

_. - 

--- 

-.- 

_- 

._ 

- 

- 
- 
.- 
- 
- 
- 
- 
- 
- 
- 
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- 
- 
- 
- 
- 

Y- 

- 

.- 

- 

- 

- 

- 

- 

- 

- 

._.. 

- 

- 

- 

- 

- 

- 

- 

- 
_- 
- 

- 
- 

- 
- 
- 
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- 
- 

_. _ 

-- 

__ 
- 

- 

- 
- 
- 

- 
-- 
- 

-- 
_. .- 

-- 

_ .-_.._ 

-- 

Possible Hazard ldentificabon 1 Sample Disposal 

Non-Hazard cl Flammable 
round Time Required 

a Rush _--- 

0 Skin Irritant isposal f3y lab 0 Archive For _ Monlhs _ _-__. _-_.---_ 

_-_~.--- 

/F-/8-% /VPQ 

5 
Relinquished By 

a Relinquished By 

cs 
mmenls 

Date 
_----- ----I_-_-_----_--- 
Time 3. Received By 

_---- 

I& 
I DISTRIBUTION: WHITE - Stays with Sample; CANARY - Returned to Clienl with Report; PlNK . Field Copy 



Project,Manager 

4h%?eJQ /!!du/7 
Telephone Number (Area Code)/Fax Number 

Oale 

/l-/s 94 
lab Number 

1 Pege 1 
Sile Confacf 

I #A I 
Analysis . ,’ 

1 /I- c3 I /Is- * -. - I I 1 , , .I , 
1 K&N /VA 
( CarrierrWaybil, Number 

Sample I. R. No. and Description 

Nh.Wc39-003 

Date Time Sample Type Total Confainers 
Volume Type 1 No. 

PreservelIve 

i/-/I - Pb wfo w/lnx IA 

Condition =I on Receipt 

- 
I 

Speda/ /nsfrucflons 

Possible Hezard /denMkMion Sample Disposal 

B Non-Haza& sl Flammable 0 Sk/n /mYant 0 Poison B El Unknown cl Return To Client Ef Disposal By lab 0 Archive For Monlhs 
Turn Around Time Revurred , Project Specitic (Sfwcnvl 



c BuantePa 
Envlronnrental 
Services 

Projec/ Manager 
--- 

B-Aw- /yEAM&/ 
Telephone Number (Arwa*Code)/Fax Number 
7,)s -a Q i .&n&q / y,/s d&?&y ./ ?A A 7 pVV- 

Sire Conlacf 

Chain 01 Cus$yfnbgO 

“--- / rage / of / 

Anaivsls 

f&w70 - 3(.Y 

Sample 1.0. No. and Description 

//&J//A - o&z 

Dale 

//-/t-Y.. 

. /d/E/r/ 7-L!.!. 
Carrier/waybill Number 

, F23’ *CL;X c26~78&37~6 

Time Sample Type Total Containers 
Volume Type No. 

I Preservallve Condition on Receipt 

/3-w ~/J/H // x Y j x ‘X ‘% x x x x 

Special lnstivctions 

-. 

- 
- 
- 
- 
- 

- 
- 

Possible Hazard /denfif/ca/ion Sample Disposal 

E3.l Non-Hazard 0 Flammable Cl Skin lrritanf Cl Poison B 0 Unknown cl Return To Clienf elz3 Disposal By lab Cl Archive For Monlhs 

Turn Arwnd nme Required CC Leve/ 

JB 

Projecl Specific (Specify) 

Nom/ a Rush or. a//. cl///. A 
! Dale Time 

. 
02. Relinquished Sy Dale Time 

a 
CjT Tielinourshed By Da/e Time 3. Fleceived By Dafe Time 



Chain of banterra 

Custody Record E4Ivirowmvml 

S crviws 

O”A-4124 

ClietJt Projecl Manager Date 

&k&k l5~v/ko/il!~~~#~ Address --..------ .&C&TdC44C&2/-? ____. -_-_.-.-...- . .._ // -is - 96 

Chain 01 C~sfdi”j”8’~ 

..-.--..-.----_-..- .__-._. -.. . . ._ _-- -.- _.._ - 
Telephone Number (Area Code)/Fax Number lab Number 

/J$%vwe 3 L/u0 /20&-c-k Ai?.& Y/s -;zkY.*- LjtbGi / C/A -26Y d 3zOU~ Page. .-.(...-~.. of --/ -_-. -.---------.-_- 
Stale Zip Code Site Confact Analysis 

A AA ,I DA ,-I/1.1 I,.- I 4 - I I I .I I I I I I I I 
/cuv /&!! 

Carrier/Waybill Number 

,G&& .-J-.X 262 823’ %3’d 

Sample I.D. No. and Description Rate Time Sample Type Total Containers -.- 
Volume TvDe 7z. 

Preservative Condition on Receipt 

_--__- _... - ____- - . .._-.. __-.--_--. ..-_-- .- -_.-.--. -.. &t+:.+g 

Possible Hazard ldentilication 

ENon-Hazard 0 Flammable 0 Skin lrrilant 
Turn Around Time Required ----~--.---- 

Sample Disposal 

q Poison B q Unknown 0 Refurn To Client Ea. . Dtsposal Sy lab 
I oc Level 

-__- - _... --.-- __._ --._.-.- ..__ _ .-... - . . -.---- _ 
Projecl Specific (Specify) 

E Norma/ --__ 

“-I 
0 3. Relinquished l3y 

Comments 
I 

Date 

I 

Time 
_--.---------.- .-.._ - 
3. Received By 

_-- _-__-..... 
, Da/e , Time 

DISTRIBUTION. - Slays with Sample; CANARY - Relurned lo Clienf with Report; PlNK - Field Copy 
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DATA QUALIFIER DEFINITIONS AND NOTES 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRCltilA 

R DEFMTIONS 

(NO CODE) = Conflrmed Identlftcatlon. 

B = Not detected substantially above the level reported In laboratory or field blanks. 

J = Analyte present. Reported value may not be accurate or precise, 

K = Anatyte present. Reported value may be blased high. Actual value Is expected lower. 

L = Anatyte present, Reported value may be biased low. Actual value is expected to be higher. 

N = Tentative Mentlficatlon. Consider present. Special methods may be needed to confirm its presence or absence In future sampling efforts. 

R = Unreliable result. Analyte may or may not be present In the sample. Supporting data necessary to confirm result. 

U = Not detected. The associated number Indicates approximate sample concentration necessary to be detected. 

UJ = Not detected, Quantitatlon llmtt may be Inaccurate or Imprecise. 

UL = Not detected. Quantitation limit Is probably higher. 

l!&m 

mg/kg = mllllgrams per kilogram. 

mg/l = mllllgrams per liter. 

uglkg = micrograms per kilogram. 

ugll = mtcrcgrams per liter. 

NA f Not analyzed. 



WdPLEID 
DATESAMPLED 
DEPTH 

SEMIVOLATILES (q/kg) 
PHENOL 
BIS(2-CHLOROETHYL)ETHER 
2CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
I,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2'-OXYBIS(l-CHLOROPROPANE) 
N-NITROSO-DI-N-PROPYL.kklINE 
4-METHYLPHENOL 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BIS(2CHLOROETHOXY)h,lETHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3.METHYLPHENOL 
2.METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADDIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5TRICHLOROPHENOL 
2CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYLPHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 

llSSO1 
11/01/96 

O-6" 

420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

1000 u 
420 U 

1000 u 
420 U 
420 u 
420 U 

1000 u 
420 u 

1000 u 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

llSSO2 
lo/31196 

O-6" 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
960 U 
390 u 
960 U 
390 u 
390 u 
390 u 
960 U 
390 u 
960 U 

llSSO3 
10/31/96 

O-6" 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
960 U 
400 u 
960 U 
400 u 
400 u 
400 u 
960 U 
400 u 
960 U 

llSSO4 
11/01/96 

O-6" 

380 U 
380 u 
380 U 
380 U 
380 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
930 u 
380 U 
930 u 
380 U 
380 U 
380 U 
930 u 
380 u 
930 u 

I 

llSSO5 
11/01/96 

O-6" 

380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
920 u 
380 U 
920 u 
380 U 
380 U 
380 U 
920 u 
380 U 
920 u 

llSS06 
lo/31196 

O-6" 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
950 u 
390 u 
950 u 
390 u 
390 u 
390 u 
950 u 
390 u 
950 u 

llSS06D 
10/31/96 

O-6" 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
950 u 
390 u 
950 u 
390 u 
390 u 
390 u 
950 u 
390 u 
950 u 

llSSO7 
10131196 

O-6" 

380 U 
380 U 
380 U 
380 U 
380 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
920 u 
380 U 
920 u 
380 u 
380 U 
380 U 
920 u 
380 U 
920 u 



SAMPLE ID 
D.4TE SAMPLED 
DEPTH 

SEMIVOLATILES (ugkg) (cant) 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYLPHTHALATE 
4CHLOROPHENYLPHENYLETHER 
FLUORENE 
4-NITRO.ANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYL.AhfINE (1) 
4-BROMOPHENYL-PHENYLETHER 
HEX.4CHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYLPHTHAL.i\TE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(Z-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(l,2,3CD)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

06/24/97 11 p- - +VK4 

1 ISSOl 
1 l/01/96 

O-6" 

1000 U 
420 U 
420 U 
420 U 
420 U 
420 U 

1000 u 
1000 u 
420 U 
420 U 
420 U 

1000 u 
420 U 
420 U 
420 I.' 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 L' 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

llSSO2 
10/31/96 

O-6" 

960 U 
390 u 
390 u 
390 u 
390 u 
390 u 
960 U 
960 U 
390 u 
390 u 
390 u 
960 U 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

llSSO3 
10131196 

O-6" 

960 U 
400 u 
400 u 
400 u 
400 u 
400 u 
960 U 
960 U 
400 u 
400 u 
400 u 
960 U 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 'J 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

1 lSSO4 
1 l/01/96 

O-6” 

930 u 
380 u 
380 U 
380 U 
380 U 
380 U 
930 u 
930 u 
380 U 
380 U 
380 U 
930 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 

11sso5 
11101196 

O-6" 

920 u 
380 U 
380 U 
380 U 
380 U 
380 U 
920 u 
920 u 
380 U 
380 U 
380 U 
920 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 

lISSO6 
10131/96 

O-6" 

950 u 
390 u 
390 u 
390 u 
390 u 
390 u 
950 u 
950 u 
390 u 
390 u 
390 u 
950 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

1 lSS06D 
lo/31196 

O-6" 

950 u 
390 u 
390 u 
390 u 
390 u 
390 u 
950 u 
950 u 
390 u 
390 u 
390 u 
950 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

llSSO7 
10/31/96 

O-6" 

920 u 
380 U 
380 U 
380 U 
380 U 
380 U 
920 u 
920 u 
380 U 
380 U 
380 U 
920 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 



A 08s 
i-l 08E 
A 08s 
A 08s 
11 08s 
A 09L 
A 08E 
A 0061 
A 61 
A 61 
A 8E 
11 8E 
11 061 
A 8E 
A SE 
A 8E 
A 8tY 
A 8E 
A 8E 
A SE 
A 61 
11 61 
A 61 
A 61 
A 61 
A 61 
A 61 
A 61 

u9-0 
961 I 'i/O 1 
f.OSSI I 

n Ob 
A OP 
n otr 
n OP 
n otr 
A 61 
1-l OP 
n 002 
11 2 
11 z 
A P 
A tr 
I Lb’0 

1 8S'O 
11 P 
A P 
f 62'0 
11 P 
flP 
nb 
AZ 
A z 
AZ 
AZ 
AZ 
AZ 
AZ 
AZ 

n OP 
n ot 
n OP 
n OP 
n OP 
A 6L 
n OP 
A ooz 
AZ 
IA 2 
A P 
A b 
n oz 
I 1'0 
nti 
A P 
r 9C'O 
A b 
rl+ 
11 P 
AZ 
A 2 
AZ 
AZ 
nz 
AZ 
AZ 
AZ 

,,9-0 ,,9-0 
96/IE/OI 96/IUOI 
a9osst1 9OSSII 

A 08E 
A 08E 
A 08E 
A 08C 
11 08C 
1-l 09L 
i-t 08E 
11 0061 
A 61 
A 61 
A 8E 
A 8E 
A 061 
f 8'C 
11 8E 
A SE 
A XE 
11 8E 
A 8C 
I1 BE 
A 61 
A 61 
11 61 
11 61 
11 61 
11 61 
A 61 
11 61 

h&9-0 
96/10/I I 
SOSSI I 

n 08E 
A 08s 
A 08E 
n 08E 
A 08E 
A OLL 

A 08C 
11 0061 
11 61 
A 61 
A SC 
A 8E 
A 061 
A SE 
11 SE 
A 8E 
11 8E 
A 8E 
11 SE 
11 SE 
A 61 
11 61 
A 61 
A 61 
A 61 
A 61 
A 61 
11 61 

,,9-0 
96/10/I I 
POSSI I 

E 

n OOP 
n OOP 
n oat 
11 OOP 
n ootr 
11 008 
I1 OOP 
n oooz 
A oz 
A OZ 
A OP 
A Ob 
1-l ooz 
r lb 
A OP 
A ov 
A OP 
A OP 
1-l OP 
A OP 
A oz 
11 OZ 
A 02 
n oz 
A oz 
11 02 
it oz 
n oz 

u9-0 
96/IUOt 
EOSSII 

n OOP 
n OOP 
n OOP 
A OOP 
A ootr 
A 008 
n OOP 
n oooz 
A oz 
A oz 
1-t OP 
A Ob 
11 ooz 
I E'S 
11 ot 
1-t ot 
1-t Ob 
A ot 
11 OP 
11 OP 
n oz 
n oz 
A oz 
11 oz 
I1 02 
A oz 
n oz 
1-l 02 

d-0 
96lI'JOI 
ZOSSI I 

A ozv 
1-t OZk 
n OZb 
A 0% 
A oztt 
A OS8 
11 OZP 
A 0012 
A tz 
11 I2 
11 tti 
1-l Zb 
1-l OIZ 
A ZP 
11 Zb 
A Zb 
11 Zb 
11 ZP 
A ZP 
11 Zb 
A tz 
11 IZ 
11 IZ 
A tz 
1-l IZ 
11 IZ 
11 IZ 
A IZ 

d-0 
96/10/I I 
toss1 I 

PX%'OSSIt L6lPZl90 

09ZI-?tomoxV 
PszI-lIoT3olIv 
SbZI-xO'I3OW 
ZbZ I-zIo13oMi 
ZCZ 1 -zIo13oxv 
IzzI-?to-t3oM: 
9101~xo13ow 

3N2HdVXO.L 
mIVa?to-IH3-Vmw'O 
LtNVa?tO1H=)%‘HdTV 
3amaav NIZI<INLt 

3NOEIX NI?IaNS 
230'-tH3AXOH.L3H 

.Laa-.b‘b 
3&LvTlllsmTInsoaN'J 

aaa-,t‘t. 
II NVdmSOaN3 

NI?IaN3 
3aa;t‘tl 

NtzIamta 
I mJmSOaN3 

3aIXOd3 ~O"tH3Vld9H 
NIxaT? 

807H3VLd3H 
ktNVaNI1) 3HCt-VWFKVE) 

3HB-V.LTta 
3H8-VL38 

3HfWHdTV 
mm S83d/SaaI3I.LS~d 

VINI3UIA ‘N,IIO.LXEIOA ‘NAtOJJIlIOA NOLLVLS SNOdV3Al. WAVN 
PSEO-Ob3 ‘TI ans 

SaNnOdIA!03 3INVfRlO 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

EXPLOSIVES (mgkg) 
1,3-DINITROBENZENE 
2,4-DNT/2,6-DNT 
2,4,6-TRINITROTOLUENE 
HMX 
NITROBENZENE 
Z-NITROTOLUENE 
3-NITROTOLUENE 
AMINO-DNTS 
RDX 
TETRYL 
1,3,5-TRINITROBENZENE 

06124197 1 Wn+‘K4 

llSSO1 
11101i96 

O-6” 

0.25 U 
0.25 u 
0.25 u 
0.5 u 

0.25 u 
0.25 u 
0.25 u 
0.52 
0.5 u 

0.65 U 
0.25 U 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

1 lSSO2 
10/31/96 

O-6” 

0.25 u 
0.25 U 

0.25 U 
0.5 u 

0.25 u 
0.25 u 
0.25 u 
0.25 U 
0.5 u 

0.65 U 
0.25 u 

llSSO3 
lo/331196 

O-6" 

0.25 u 
0.25 u 
0.25 u 
0.5 u 

0.25 u 
0.25 LJ 
0.25 u 
0.25 u 
0.5 L' 

0.65 U 
0.25 u 

1 lSSO4 
1 l/01/96 

O-G” 

0.25 U 
0.25 u 
0.25 U 
0.5 u 

0.25 U 
0.25 u 
0.25 u 
0.25 U 
0.5 L' 

0.65 U 
0.25 U 

1 lSSO5 
1 l/O1196 

O-6” 

0.25 U 
0.25 U 
0.25 u 
0.5 u 

0.25 U 
0.25 U 
0.25 u 
0.25 u 
0.5 u 

6.65 U 
0.25 u 

1 lSSO6 
10/31/96 

O-6” 

0.25 u 
0.25 u 
0.25 u 
0.5 u 

0.25 U 
0.25 U 
0.25 u 
0.25 U 
0.5 u 

0.65 U 
0.25 u 

1 lSS06D 
10/31/96 

O-6" 

0.25 U 
0.25 u 
0.25 u 
0.5 u 

0.25 u 
0.25 u 
0.25 u 

0.071 J 
0.5 u 

0.65 U 
0.25 u 

1 lSSO7 
10/3 1196 

O-6" 

0.25 U 
0.25 U 
0.25 U 
0.5 u 

0.25 u 
0.25 U 
0.25 U 
0.25 u 
0.5 u 

0.65 U 
0.25 u 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

SWIIVOLATILES @g/kg) 
PHENOL 
BIS(2CHLOROETHYL)ETHER 
2CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
N-NITROSO-DI-N-PROPYLAhIINE 
4-hlETHYLPHENOL 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DMETHYLPHENOL 
BIS(2-CHLOROETHOXY)hfETHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAF’HTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3.htETHYLPHENOL 
2-klETHYLN.APHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYLPHTHALATE 
ACENAF’HTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 

06124197 11 SSO. WK4 

1 lSSO8 
1 l/01/96 

O-6” 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
900 u 
370 u 
900 u 
370 u 
370 u 
370 u 
900 u 
370 u 
900 u 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

1 lSSO9 
11/01/96 

O-6” 

430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 

1000 u 
430 u 

1000 u 
430 u 
430 u 
430 u 

1000 u 
430 u 

1000 u 

llSSl0 
1 l/01/96 

O-6” 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
970 u 
400 u 
970 u 
400 u 
400 u 
400 u 
970 u 
400 u 
970 u 

5 

llSSll 
1 l/O II96 

O-6” 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 L’ 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
970 u 
400 u 
970 u 
400 u 
400 u 
400 u 
970 u 
400 u 
970 u 

IlSSllD 
1 l/01/96 

o-6” 

3x0 u 
380 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
930 u 
380 U 
930 u 
380 U 
380 u 
380 U 
930 u 
380 U 
930 u 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

SEMIVOLATILES (ugkg) (cant) 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYLPHTH.AL.4TE 
4CHLOROPHENYLPHENYLETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2METHYLPHENOL 
N-NITROSODIPHENYL.4klINE (1) 
4-BROMOPHENYGPHENYLETHER 
HEX.ACHLOROBENZENE 
PENT.ACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYLPHTHAL.4TE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACEi’E 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHAL4TE 
DI-N-OCTYLPHTHAL.4TE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(l,2,3CD)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

06124197 11SS’ ’ 

llSSO8 
11/01/96 

0.6” 

900 u 
370 u 
370 LJ 
370 u 
370 u 
370 u 
900 u 
900 u 
370 u 
370 u 
370 u 
900 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

llSSO9 
11/01/96 

O-6” 

1000 u 
430 u 
430 u 
430 u 
430 u 
430 u 

1000 u 
1000 U 
430 u 
430 u 
430 u 

1000 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 

llSSl0 
1 l/01/96 

O-6” 

970 u 
400 u 
400 u 
400 u 
400 u 
400 u 
970 u 
970 u 
400 u 
400 u 
400 u 
970 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
120 .I 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

r 

) 

- 

llSSl1 
11101196 

O-6” 

970 u 
400 u 
400 u 
400 u 
400 u 
400 u 
970 u 
970 u 
400 u 
400 u 
400 u 
970 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

1lSSllD 
1 l/O1196 

O-6” 

930 u 
380 U 
380 u 
380 U 
380 U 
380 U 
930 u 
930 u 
380 U 
380 U 
380 U 
930 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

PESTICIDEWPCBS (q/kg) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC (LINDANE) 
HEPT.WHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN 11 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
hIETHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
G.ktvlh&CHLORDANE 
TOXAPHENE 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 

1 lSSO8 
11/01/96 

O-6” 

18 U 
18 u 
18 U 
18 U 
18 U 
18 U 
18 U 
18 U 
37 L’ 
37 u 
37 u 
37 u 
37 u 
37 u 
37 u 

180 U 
37 u 
37 u 
18 U 
18 U 

1800 U 
370 u 
740 u 
370 u 
370 u 
370 u 
370 u 
370 u 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 

ORGANIC COMPOUNDS 
SITE 11, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

1 lSSO9 1 lSSl0 llSSl1 1lSSllD 
1 l/01/96 1 l/01/96 1 l/01/96 1 l/O1196 

O-6” O-6” O-6” O-6” 

22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
43 u 
43 u 
43 u 
43 u 
43 u 
43 u 
43 u 

220 u 
43 u 
43 L’ 
22 u 
22 u 

2200 u 
430 u 
860 u 
430 u 
430 u 
430 u 
430 u 
430 u 

20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 L’ 
40 L’ 
40 u 
40 u 
40 u 
40 L’ 
40 u 
40 u 

200 u 
40 u 
40 u 
20 u 
20 u 

2000 u 
400 u 
810 L’ 
400 u 
400 u 
400 u 
400 u 
400 u 

20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
40 u 
40 I! 
40 u 
40 u 
40 u 
40 u 
40 u 

200 u 
40 u 
40 u 
20 u 
20 u 

2000 u 
400 u 
810 U 
400 u 
400 u 
400 u 
400 u 
400 u 

19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 U 
19 U 
39 u 
39 u 
39 u 
39 u 
39 u 
39 u 
39 u 

190 U 
39 u 
39 u 
19 u 
19 u 

1900 U 
390 u 
770 u 
390 u 
390 u 
390 u 
390 u 
390 u 

06124197 1 lSSO.WK4 



S.4hIPLE ID 
DATE SAMPLED 
DEPTH 

EXPLOSIVES (mgkg) 
1,3-DINITROBENZENE 
2,4-DNT/2,6-DNT 
2,4,6-TRINITROTOLUENE 
Hh,lX 
NITROBENZENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
AMINO-DNTS 
RDX 
TETRYL 
1,3,5-TRINITROBENZENE 

06124197 11 $“‘?WK4 
1 I 

llSSO8 
11101196 

O-6” 

0.25 u 
0.25 u 
0.25 u 
0.5 u 

0.25 u 
0.25 U 
0.25 U 
0.25 u 
0.5 u 

0.65 U 
0.25 u 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

1 lSSO9 
1 l/01/96 

O-6” 

0.25 u 
0.25 U 
0.25 u 
0.5 u 

0.25 u 
0.25 U 
0.25 U 
0.25 u 
0.5 u 

0.65 U 
0.25 U 

llSSl0 
1 l/01/96 

O-6” 

0.25 U 
0.25 u 
0.37 
0.5 u 

0.25 u 
0.25 U 
0.25 u 
0.59 
0.5 u 

0.65 U 
0.25 U 

llSSl1 
11101196 

O-6” 

0.25 U 
0.25 U 
0.25 U 
0.5 u 

0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.5 u 

0.65 U 
0.25 u 

1lSSllD 
1 l/O1196 

O-6” 

0.25 U 
0.25 U 
0.25 U 
0.5 u 

0.25 u 
0.25 u 
0.25 u 
0.25 U 
0.5 u 

0.65 U 
0.25 U 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

MINIMUM 
NONDETECTED 

MAxIMUM 
NONDETECTED 

MINIMUhI 
DETECTED 

SEMVOLATILES @g/kg) 
PHENOL 
BIS(2CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
N-NITROSO-DI-N-PROPYLAMINE 
4-METHYLPHENOL 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BIS(2-CHLOROETHOXY)METHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAFHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLORONAFHTH.ALENE 
2-NITROANILINE 
DIMETHYLPHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
900 u 
370 u 
900 u 
370 u 
370 u 
370 u 
900 u 
370 u 
900 u 

430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 

1000 u 
430 u 

1000 u 
430 u 
430 u 
430 u 

1000 u 
430 u 

1000 u 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

06124/97 1 lSSO.WK4 9 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF 
hl.4XIh~lUhl 
DETECTED 

FREQUENCY 
OF 

DETECTION 

o/13 
Oil3 
o/13 
o/13 
o/13 
Oil3 
o/13 
o/13 
O/l 3 
o/13 
o/13 
o/13 
0113 
o/13 
o/13 
o/13 
o/13 
o/13 
o/13 
o/13 
o/13 
o/13 
0113 
o/13 
o/13 
o/13 
o/13 
o/13 
o/13 
o/13 
o/13 
0113 
0113 
o/13 

AVERAGE 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 
NA 
NA 
N.-l 
NX 
N.-l 
NA 
N.4 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 
N.-l 
NA 
N.4 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

MEDIAN 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
N.4 
N.4 
NA 
N.4 
N.4 
NA 
N.4 
N.4 
N.-l 
N.4 
N.4 
NA 
NA 
N.4 
N.4 
NA 
NA 
N.4 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAkfPLE ID 
D.4TE SAMPLED 
DEPTH 

SEMIVOLATILES (@kg) (cant) 
4-NITROPHENOL 
DIBENZOFURAN 
2,CDINITROTOLUENE 
DIETHYLPHTHALATE 
4-CHLOROPHENYL-PHENYLETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2.METHYLPHENOL 
N-NITROSODIPHENYL.khIINE (1) 
4.BROMOPHENYL-PHENYLETHER 
HEX.ACHLOROBENZENE 
PENTACNLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
C.kRBr\ZOLE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTH.AL.4TE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHR4CENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3CD)PYRENE 
DIBENZO(&H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

06124197 1 IS”‘* 

hlINIMUM 
NONDETECTED 

900 u 
370 u 
370 u 
370 u 
370 I.1 
370 u 
900 u 
900 u 
370 u 
370 u 
370 u 
900 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

hlAXIMUM 
NONDETECTED 

1000 U 
430 u 
430 u 
430 u 
430 u 
430 u 

1000 U 
1000 U 
430 u 
430 u 
430 u 

1000 L’ 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 

hIINIhIUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
120 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

M.4XIhwhf 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
120 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
hf.AXIMUM OF 
DETECTED DETECTION 

o/13 
o/13 
o/13 
oil3 
o/13 
0113 
o/13 
o/13 
0113 
o/13 
Oil 3 
o/13 
o/13 
0113 
o/13 
0113 
o/13 
o/13 
o/13 
0113 
0113 
o/13 

1 lSSl0 l/13 
o/13 
0113 
o/13 
o/13 
0113 
o/13 
0113 

.4VERAGE MEDIAN 
OF POSITIVE OF POSITIVE 
DETECTIONS DETECTIONS 

NA N.4 
NA NA 
N.4 N.4 
NA N.4 
N.4 N.4 
N.4 N.4 
NX N.-l 
NA N.4 
N.4 N.4 
N.4 N.4 
N.4 N.4 
NA N.4 
N.4 N.4 
NA N.4 
NA N.4 
NX N.4 
NA N.4 
NA N.4 
NA NA 
NA N.4 
NA NA 
NA N.4 

120.00 120.00 
N.4 N.4 
NA N.4 
NA N.4 
NA NA 
NA NA 
NA NA 
NA NA 



S.AMPLE ID 
DATE SAMPLED 
DEPTH 

PESTICIDES/PCBS (q/kg) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC (LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSLTLFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
.4RocLoR-1o16 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MINIhIUhl hfAXIMUM 
NONDETECTED NONDETECTED 

2 u 
2u 
2U 
2u 
2u 
2 u 
2 L’ 
2u 
4 u 
4U 
4 u 

37 u 
4 L’ 
4 u 

37 u 
20 L’ 
4 u 
4 u 
2U 
2u 

200 u 
40 u 
79 u 
40 u 
40 u 
40 u 
40 u 
40 u 

22 u 
22 u 
22 u 
22 u 
22 u 
22 U’ 
22 u 
22 u 
43 L’ 
43 u 
43 u 
43 u 
43 u 
43 u 
43 u 

220 u 
43 u 
43 u 
22 u 
22 u 

2200 u 
430 u 
860 U 
430 u 
430 u 
430 u 
430 u 
430 u 

hfINIiWh1 MAXIMUM 
DETECTED DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.29 J 
ND 
ND 
0.1 J 

0.47 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.36 J 
ND 
ND 
47 J 

0.47 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOC.4TION OF FREQUENCY 
hl.4XIfvlUM 
DETECTED 

OF 
DETECTION 

0113 
o/13 
o/13 
o/13 
Oil3 
0113 
o/13 
o/13 
0113 
o/13 
o/13 

1 lSSO6 2113 
0113 
o/13 

1 lSSO3 5113 
11 SS06D l/l3 

0113 
o/13 
o/13 
0113 
0113 
o/13 
o/13 
o/13 
0113 
o/13 
o/13 
o/13 

.4VER.4GE 
OF POSITIVE 
DETECTIONS 

NA 
NA 
N.4 
N.4 
N.4 
NA 
NA 
NA 
NA 
N.4 
N.4 
0.33 
N.4 
N.4 

11.96 
0.47 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

MEDIAN 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 
N.4 
NA 
NA 
N.4 
NA 
NA 
N.4 

0.33 
NA 
N.4 
3.80 
0.47 
N.4 
N.4 
NA 
NX 
NA 
N.4 
N.4 
NA 
N.4 
NA 
NA 
NA 

06124197 11 SSO.WK4 11 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

EXPLOSIVES (mgkg) 
1,3-DINITROBENZENE 
2,4-DNT/2,6-DNT 
2,4,6-TRINITROTOLUENE 
HMX 
NITROBENZENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
.AhIINO-DNTS 
RDX 
TETRYL 
1,3,5-TRINITROBENZENE 

MINIhlUM 
NONDETECTED 

0.25 u 
0.25 u 
0.25 u 
0.5 u 

0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.5 u 

0.65 U 
0.25 u 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CT04354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MAXIMUM hIINIhlUh~l 
NONDETECTED DETECTED 

0.25 u 
0.25 U 
0.25 u 
0.5 u 

0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.5 u 

0.65 U 
0.25 u 

ND 
ND 

0.37 
ND 
ND 
ND 
ND 

0.071 J 
ND 
ND 
ND 

MAXIhIUhl 
DETECTED 

LOCATION OF 
MAXIMUM 
DETECTED 

ND 
ND 

0.37 1 lSSl0 
ND 
ND 
ND 
ND 

0.59 1 lSSl0 
ND 
ND 
ND 

FREQUENCY 
OF 

DETECTION 

o/13 
0113 
l/13 
o/13 
Oil3 
o/13 
0!13 
3113 
o/13 
o/13 
0113 

AVERAGE MEDIAN 
OF POSITIVE OF POSITIVE 
DETECTIONS DETECTIONS 

NA 
N.4 
0.37 
N.4 
N.4 
NX 
N.4 
0.39 
N.4 
NA 
N.4 

NA 
NA 
0.37 
N.4 
N.4 
NA 
NA 
0.52 
NA 
NA 
NA 

06124197 1 lP”- ‘;NK4 



SAhlPLE ID 
DATE SAMPLED 
DEPTH 

TOTAL INORGANICS (mgkg) 
.ALUMINUh~i 
ANTIhIONlr 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUhl 
C.aLCIUM 
CHROMIUM 
COB.ALT 
COPPER 
IRON 
LEAD 
MXGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POT.i\SSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
V.AN.ADIU~l 
ZINC 
CYANIDE, TOTAL 

llSSO1 
1 l/01/96 

O-6" 

1 lSSO2 
10/31/96 

O-6" 

10300 6430 
1 0.72 U 

15.7 2.8 
65.4 105 
0.47 0.24 U 
0.69 1.1 

31800 7050 
48.9 9.3 

10 2.3 
23.7 33.5 

19300 5600 
24 33.4 

914 442 
116 91.8 
0.2 0.08 B 
9.2 4.8 
792 312 
0.77 u 0.72 U 
20.8 6 
170 B 40.9 u 
1.5 u 1.4 u 

33.4 13.1 
49.9 J 22.5 J 
0.25 B 0.17 u 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
TOTAL INORGANICS AND CYANIDE 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

1 lSSO3 
10!31/96 

O-6" 

IISSO4 
1 I/01/96 

O-6” 

1 lSSO5 
11101196 

O-6" 

4530 4880 4570 
0.89 B 0.7 u 0.69 U 
2.4 2.2 2.2 

49.9 65.2 102 
0.24 U 0.23 U 0.23 U 
0.67 0.23 U 0.36 
1960 996 1070 

7.9 6.6 8.4 
1.8 1.6 1.7 

34.7 11.1 19.2 
6400 13800 5300 
29.7 9.1 16.8 
285 313 280 
106 82.3 162 

0.15 0.06 U 0.06 B 
3.8 3.6 3.7 
241 220 187 
0.72 U 0.7 u 0.69 U 
7.1 0.55 1.3 

41.3 u 39.7 u 39.3 u 
1.4 U 1.4 u 1.4 u 
9.9 10 9.9 

25.7 J 18.3 J 20.7 J 
0.18 B 0.2 B 0.22 B 

llSS06 
10/31/96 

O-6" 

1 lSS06D 
1 O/3 1196 

O-6" 

1 lSSO7 
10/3 1196 

O-6" 

4230 5400 3400 
0.72 U 0.73 B 0.69 U 
2.1 2.1 1.6 

58.2 63.8 68.8 
0.24 U 0.24 U 0.23 U 
0.47 0.48 0.41 
1910 2640 3090 

6.3 7.4 5.4 
1.7 1.8 1.1 

46.2 51.9 26.7 
5230 6420 3790 
35.7 36.3 23.1 
265 352 219 
148 154 122 

0.06 U 0.06 U 0.09 B 
4.2 4.9 3 
184 263 144 

0.72 U 0.71 u 0.69 U 
2.5 2.7 2.8 

40.8 U 40.5 u 39.2 u 
1.4 U 1.4 u 1.4 u 
9.3 10.5 6.6 
37 J 45.9 J 57 J 

0.17 u 0.21 B 0.2 B 

06124197 11 SSI.WK4 



SAhtPLE ID 
DATE SAhtPLED 
DEPTH 

TOTAL INORGANICS (m&g) 
ALUMINUM 
ANTIMONY 
ARSENIC 
B.4RIUM 
BERYLLIUM 
C.4DMUM 
CALCIUhl 
CHROMIUM 
COB.4LT 
COPPER 
IRON 
LEAD 
XIAGNESIULI 
hl.ANGANESE 
hlERCURY 
NICKEL 
POT.4SSIUM 
SELENIUM 
SILVER 
SODIUhl 
THALLIUM 
VANADIUhl 
ZINC 
CYANIDE, TOTAL 

1 lSSO8 
1 l/01/96 

0.6" 

llSSO9 
1 l/01/96 

O-6" 

llSSl0 
11101196 

O-6" 

4950 7610 6480 
0.75 B 0.78 U 0.77 B 
2.4 2.9 6.9 

25.6 76.9 52.5 
0.22 u 0.26 U 0.24 U 
0.37 0.7 I 
671 10500 77800 
6.8 12.1 11.6 
1.5 2.4 3.4 

25.5 35.7 220 
5750 7560 8610 
20.2 29.4 48.5 
280 529 918 
95.2 94.3 117 
0.1 0.17 1.6 
3.3 5.6 4.8 
234 456 505 
0.67 U 0.78 U 0.73 u 

3 8.3 28 
38.3 U 44.6 U 504 

1.3 u 1.6 U 1.5 u 
11.2 15.9 14.8 
21.4 J 67.2 J 76.7 J 
0.16 U 0.32 B 0.31 B 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
TOTAL INORGANICS AND CYANIDE 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

llSSl1 
11101196 

O-6" 

1lSSllD 
1 l/01/96 

O-6" 

4840 5490 
0.86 B 1 B 
2.7 3 

68.2 67.9 
0.24 U 0.23 U 
0.45 0.41 
1440 1590 

6.6 8.8 
1.5 1.9 

19.3 44 
6340 7660 
15.5 14.7 
245 302 
75.1 75 
0.14 0.11 
3.1 5.8 
186 250 
0.73 u 0.7 u 
1.9 1.7 

41.7 u 39.7 u 
1.5 u 1.4 u 

10.1 11.7 
61 J 48.8 J 

0.23 B 0.23 B 



SAMPLE ID 
D.4TE SAMPLED 
DEPTH 

TOTAL INORGANICS (mg/kg) 
ALUhlINUM 
ANTIh,lONY 
ARSENIC 
BARIUM 
BERYLLIUM 
C.ADh~lIUh~l 
CALCIUh,f 
CHROMIUlvl 
COB.kLT 
COPPER 
IRON 
LE.- 
IvL4GNESIUM 
MANG.A.NESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUh,f 
TH.ALLIUM 
VAN.4DIUM 
ZINC 
CYANIDE, TOTAL 

h~iINIh~lUh~1 hMXIh~lUM MINIhfUhI MAXIMUM 
NONDETECTED NONDETECTED DETECTED DETECTED 

NA NA 3400 10300 
6.69 U 1B 1 1 
N.4 NA 1.6 15.7 
NA N.4 25.6 105 

0.22 u 0.26 U 0.47 0.47 
0.23 U 0.23 U 0.36 1.1 
N.4 NA 671 77800 
NA NA 5.4 48.9 
NA N.4 1.1 10 
NA N.4 11.1 220 
N.4 N.4 3790 19300 
N.4 N.4 9.1 48.5 
NA N.-l 219 918 
N.4 N.4 75 162 

0.06 U 0.09 B 0.1 1.6 
NA NA 3 9.2 
N.4 N.4 144 792 

0.67 U 0.78 U ND ND 
NA NA 0.55 28 

38.3 U 170 B 504 504 
1.3 L’ 1.6 U ND ND 
NA N4 6.6 33.4 
N.4 N.4 18.3 J 76.7 J 

0.16 U 0.32 B ND ND 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
TOTAL INORGAh’ICS AND CYANIDE 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN. YORKTOWN, VIRGINIA 

LOCATION OF FREQUENCY .4VERAGE MEDIAN 
MAXIM.JM OF OF POSITIVE OF POSITIVE 
DETECTED DETECTION DETECTIONS DETECTIONS 

1 lSSO1 
1lSSOl 
llSSO1 
1 lSSO2 
1 lSSO1 
1 lSSO2 
1 lSSl0 
llSSO1 
1 lSSO1 
1 lSSl0 
1 lSSO1 
1 lSSl0 
1 lSSl0 
1 lSSO5 
1 lSSl0 
1 lSSO1 
1 lSSO1 

llSSl0 
1 lSSl0 

llSSO1 
llSS10 

13113 5623.85 4950.00 
l/13 1 .oo 1.00 
13113 3.77 2.40 
13113 66.88 65.40 
l/13 0.47 0.47 
12/13 0.59 0.48 
13/13 10962.85 1960.00 
13/13 11.24 7.90 
13/13 2.52 1.80 
1303 45.50 33.50 
13/13 7827.69 6400.00 
13/13 25.88 24.00 
13/13 411.08 302.00 
1303 110.67 106.00 
7113 0.35 0.15 
13/13 4.60 4.20 
13113 3 10.77 247.00 
0113 NA NA 
13/13 6.67 2.80 
l/l3 504.00 504.00 
o/13 NA NA 
1303 12.80 10.50 
1303 42.47 45.90 
o/13 NA NA 

06124197 1 lSSLWK4 3 





SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ENGINEERING PARAMETERS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

SAhlPLE ID llSS08 11SSOP 1 lSSl0 1lSSll 1lSSllD 
DATE SAMPLED 1 l/01/96 1 l/01/96 11101/96 11101196 1 l/O1196 
DEPTH O-6” O-6” O-6” O-6” O-6” 

ENGINEERING 
PERCENT MOISTURE (“;) 
PH (SOLID) 
TOTAL ORGANIC CARBON (mgikg) 
C4TION EXCHANGE CAF’PACITY (mg’kg) 

06/24/97 11P’ WK4 
‘i 

10.7 
6.4 

NA 
NA 

23.3 
7.9 

17.5 17.9 13.9 
8 7.8 7.8 

N.4 NA NA 
N.4 N.A NA 





SAMPLE ID 
DATE SWPLED 
DEPTH 

VOLATILES (ugkg) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLOROETHENE 
l,l-DICHLOROETHANE 
1,2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
l,Z-DICHLOROETHANE 
2-BUTANONE 
l,l,l-TRICHLOROETH.ANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENES (TOTAL) 

06124197 1 lSBO.WK4 

1 lSB12-02 
11114196 

2-4 

12 u 
12 u 
12 u 
12 u 
3B 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN. VIRGINIA 

1 lSB12-02D 
11114l96 

2-4’ 

12 u 
12 u 
12 u 
12 u 
12 u 
12 UJ 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

1 lSB13-02 
1 l/14/96 

2-4’ 

12 u 
12 u 
12 u 
12 u 
12 u 
12 UJ 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 U 
12 u 
12 u 
12 u 
12 u 
12 U 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

1 

1 lSB14-02 
1 l/14/96 

2.4’ 

12 u 
12 u 
12 u 
12 u 
12 u 
12 UJ 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

llSB15-02 
1 l/14/96 

2-4’ 

12 u 
12 u 
12 u 
12 u 
12 u 
12 UJ 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

1 lSB15-03 
1 l/14/96 

4-6’ 

NA 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

SEMIVOLATILES (ugkg) 

PHENOL 
BIS(2CHLOROETHYL)ETHER 
I-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
HEX.4CHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BIS(2-CHLOROETHOXY)METHANE 
2,CDICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-hlETHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4&TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2.NITROANILINE 
DIMETHYLPHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,CDINITROPHENOL 
4-NITROPHENOL 

06124197 1 lSP^ -WK4 

1 

1 lSBlZ-02 llSB12-02D 
1 l/14/96 11114196 

2-4 2-4 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 LJ 
390 u 
390 u 
390 u 
390 u 
390 u 
940 u 
390 u 
940 u 
390 u 
390 u 
390 u 
940 u 
390 u 
940 u 
940 u 

380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 L’ 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 L’ 
380 LJ 
380 U 
380 U 
380 U 
380 U 
380 U 
940 u 
380 U 
940 u 
380 U 
380 U 
380 U 
940 u 
380 U 
940 u 
940 u 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

llSB13-02 
1 l/14/96 

2-4’ 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 I! 
400 u 
400 u 
400 u 
400 LJ 
400 u 
400 u 
400 u 
400 u 
400 u 
970 u 
400 u 
970 u 
400 u 
400 u 
400 u 
970 u 
400 u 
970 u 
970 u 

? 

,> 

1 lSB14-02 
1 l/14/96 

2-4 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
960 U 
400 u 
960 U 
400 u 
400 u 
400 u 
960 U 
400 u 
960 U 
960 U 

IlSBlS-02 
1 l/14/96 

2-4’ 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
950 u 
390 u 
950 u 
390 u 
390 u 
390 u 
950 u 
390 u 
950 u 
950 u 

1 lSBlS-03 
1 l/14/96 

4-6 

NA 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

SEMIVOLATILES (ug/kg) (cant) 
DIBENZOFURAN 
2,CDINITROTOLUENE 
DIETHYLPHTHALATE 
4.CHLOROPHENYL-PHENYLETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYL.4MINE (1) 
4-BROMOPHENYL-PHENYLETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHEN.ANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORAh’THENE 
BENZO(A)PYRENE 
INDENO(1,2,3CD)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

1 lSB12-02 
11114196 

2-4 

390 u 
390 u 
390 u 
390 u 
390 u 
940 u 
940 u 
390 u 
390 u 
390 u 
940 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
42 J 

390 u 
390 u 
390 u 
390 u 

‘390 u 
390 u 
390 u 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

1 lSB12-OZD 1 lSB13-02 1 lSB14-02 llSB15-02 
11114196 1 l/14/96 11/14/96 11114196 

2-4’ 2-4’ 2-4 2-4’ 

380 U 
380 U 
380 U 
380 U 
380 U 
940 u 
940 u 
380 U 
380 U 
380 U 
940 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 u 
380 U 

400 u 
400 u 
400 u 
400 u 
400 u 
970 u 
970 u 
400 u 
400 u 
400 u 
970 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

400 u 
400 u 
400 u 
400 u 
400 u 
960 U 
960 U 
400 u 
400 u 
400 u 
960 U 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

390 u 
390 u 
390 u 
390 u 
390 u 
950 u 
950 u 
390 u 
390 u 
390 u 
950 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

1 lSB15-03 
I l/14/96 

4-6’ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

06124197 1 lSBO.WK4 3 



SAMPLE ID 
DATE SAE/IPLED 
DEPTH 

PESTICIDES/PC&S (ugikg) 
ALPHA-BHC 
BET.+BHC 
DELT.4.BHC 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPH.4~CHLORDANE 
Gr\hIM.4-CHLORDANE 
TOX.4PHENE 
AROCLOR-1016 
AROCLOR-I 22 1 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 

1 lSB12-02 
1 l/14/96 

2-4 

2 UJ 
2 UJ 
2 UJ 
2 UJ 
2 UJ 
2 UJ 
2 UJ 

3.9 UJ 
3.9 UJ 
3.9 UJ 
3.9 UJ 
3.9 UJ 
3.9 UJ 
3.9 UJ 
1.5 J 
3.9 UJ 
3.9 UJ 

2 UJ 
2 UJ 

200 UJ 
39 UJ 
78 UJ 
39 UJ 
39 UJ 
39 UJ 
39 UJ 
39 UJ 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

IlSBlZ-02D 
11/14/96 

2-4’ 

1.9 UJ 
1.9 UJ 
1.9 LJJ 
1.9 UJ 
1.9 UJ 
1.9 UJ 
1.9 UJ 
3.9 UJ 
3.9 UJ 
3.9 UJ 
3.9 UJ 
3.9 UJ 
3.9 L'J 

3.9 UJ 
1.3 J 
3.9 UJ 
3.9 UJ 
1.9 UJ 
1.9 L’J 
190 UJ 
39 UJ 
78 UJ 
39 UJ 
39 UJ 
39 UJ 
39 UJ 
39 UJ 

11 SB13-02 
11114196 

2-4 

2u 
2u 
2 u 
2 u 
2 u 
2U 
2 u 
4u 
4 u 
4u 
4 u 
4 u 
4U 
4 u 

20 u 
4u 
4 u 
2u 
2 u 

200 u 
40 u 
81 U 
40 u 
40 u 
40 u 
40 u 
40 u 

1 lSB14-02 
11114196 

2-4’ 

2u 
2u 
2u 
2u 
2u 
2u 
2u 
4u 
4u 
4 u 
4u 
4u 
4u 
4u 

20 u 
4u 
4u 
2 u 
2 u 

200 u 
40 u 
80 u 
40 u 
40 u 
40 u 
40 u 
40 u 

llSB15-02 
lll14196 

2-4 

2u 
2u 
2 u 
2u 
2u 
2u 
2u 
4u 
4U 
4 u 
4 u 
4 u 
4u 
4u 

1.1 J 
4u 
4u 
2u 
2 u 

200 u 
40 u 
79 u 
40 u 
40 u 
40 u 
40 u 
40 u 

1 lSB15.03 
11114196 

4-6 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 

06/24/91 1 lPpn WK4 
‘i $ 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

EXPLOSIVES (mgkg) 
1,3-DINITROBENZENE 
2,4-DNT/2,6-DNT 
2,4,6-TRINITROTOLUENE 
HMX 
NITROBENZENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
AMINO-DNTS 
RDX 
TETRYL 
1,3,5-TRINITROBENZENE 

llSB12-02 
lll14196 

2-4’ 

0.25 u 
0.25 U 
0.92 
0.5 u 

0.25 U 
0.25 U 

0.25 U 
0.25 U 
0.5 u 

0.65 U 
0.25 u 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

llSB12-02D 1 lSB13-02 llSB14-02 llSBlS-02 
1 l/14/96 1 l/14/96 1 l/14/96 11114196 

2-4’ 2-4’ 2-4 2-4 

0.25 u 
0.25 u 
0.76 

0.5 u 
0.25 U 
0.25 U 
0.25 U 
0.25 U 

0.5 u 
0.65 U 
0.25 u 

0.25 u 
0.25 U 
0.38 

0.5 u 
0.25 L’ 
0.25 U 
0.25 u 
0.25 L’ 

0.5 L’ 
0.65 U 
0.25 u 

0.25 u 
0.25 u 
0.36 

0.5 u 
0.25 u 
0.25 u 
0.25 U 
0.25 u 

0.5 u 
0.65 U 
0.25 u 

0.25 u 
0.25 u 
0.25 U 

0.5 u 
0.25 u 
0.25 u 
0.25 u 
0.25 U 
0.5 u 

0.65 U 
0.25 U 

llSB15-03 
1 l/14/96 

4-6’ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

06124197 1 lSBO.WK4 



i 

n II 
n II 
11 II 
11 II 
11 11 
l-l II 
11 II 
11 II 
n II 
1-I II 
I1 II 
1-I II 
1-l II 
11 II 
l-l II 
1-l II 
11 11 
11 11 
1-l II 
1-l II 
1-l II 
1-l 11 
1-l II 
11 11 
11 II 
11 II 
11 II 

m I I 
1-l II 
1-l 11 
11 II 
n 11 
11 11 

,P-2 
96,&I/t I 
zo-818SI 1 

n 11 
n II 
11 II 
1-t II 
n 11 
n 11 
11 II 
11 II 
11 II 
1-i II 
11 II 
11 II 
n II 
11 II 
11 II 
11 II 
11 11 
11 II 
I1 11 
11 II 
11 II 
1-I 11 
11 11 
11 II 
11 11 
11 11 
11 II 

m II 
1-t II 
11 II 
11 II 
11 II 
n 11 

a-2 
96lPIlI I 
zo-LIBsII 

n II 
n II 
n II 
n II 
n II 
n II 
n II 
n II 
n II 
11 II 
1-t II 
n II 
n II 
n II 
1 II 
11 II 
n II 
n II 
n II 
n II 
11 II 
11 II 
11 11 
11 II 
11 II 
11 11 
n II 
B ZI 
1-l II 
1-l II 
11 II 
n II 
11 II 

b-Z 
96KIlI I 
zo-91m11 

!7Xb . ~31 I L6/tiZ/90 

(lVL0.L) SBN’RAX 
BNlI?LUS 

‘iINZIZNZIEIlAH.LZI 
BN’TtZN3902I01H3 

aNan-tOl 
3NtiH130~01H3V’dl~J=Z’Z’I’I 

3N2HL?tOZZO?H3VU’LL 
BNONVX2H-2 

3NONV.LN3d-t-UHEW-P 
vnIodOI\IOm 

3NadO~dOZI01H3tCI-E‘I-Safe 
3N3ZN38 

3NVH.L30~01H3IZIL-2’ I ‘I 
3~HLa~~O~O?H30~qO~~ta 

3N3HEtO~O-tH3t?tI 
3N~dOUdO)fO?H3ICI-E‘I-SI3 

3NVdOZIdO~O?H3ICI.t‘1 
3NTH13~~02IO~H3ICIOIO~~ 

3CI1?307HWZI.L9.L NO82tk3 
3NVH.LFtO2tO?H3IIIL-I‘I‘I 

~NONVLI~~I-L 
3NVHL~O?3O?H3Ia-t‘I 

IV2tOdOZIO?H3 
(‘WI0.L) 3N3H.L30?JO1H3IQ-Z‘ I 

3IWHKtO~O’IH3Ia-1‘1 
3N5IHL302I01H3I<I.I‘1 

3amnsta Nomtm 
3NO.LXW 

3aI2IO-tH3 3N3-tAH.LW! 
WVHEtO2tOIH3 
3aItlO7H3 UNIA 
3NVHL’D’iOWO~I8 

3NVHEUTO801H3 
@wW SPW.L~IO~~ 

H.Ld3a 
ar-tdms 3ma 

at TtdIWS 

VINKCtIA ‘NMOI~IUOA ‘NMO.L?I~OA NOLLVM SNOdWtA1 ?YAVN 
csco-o.Li3 ‘IT ILLIS 

STINflOdfi’JO3 3INVfMO 
mwmns hIoI.mma do ,c3Nanbam - 710s mvmnsms 



SAMPLE ID llSB16-02 
DATE SAMPLED 1 l/13/96 
DEPTH 2-4’ 

SEMIVOLATILES (@kg). 
PHENOL 
BIS(2-CHLOROETHYL)ETHER 
2CHLOROPHENOL 
I,3-DICHLOROBENZENE 
1,CDICHLOROBENZENE 
I,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROP.-WE) 
4METHYLPHENOL 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,CDIMETHYLPHENOL 
BIS(2-CHLOROETHOXY)METHANE 
2,CDICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
N.VHTHALENE 
4CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,%TRICHLOROPHENOL 
2CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYLPHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 

380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 L’ 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
920 u 
380 U 
920 u 
380 U 
380 U 
380 u 
920 u 
380 U 
920 u 
920 u 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

1 lSB17-02 
11114/96 

2-4 

IlSBlS-02 
1 l/14/96 

2-4’ 

380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
910 u 
380 u 
910 u 
380 U 
380 U 
380 U 
910 u 
380 U 
910 U 
910 u 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
900 u 
370 u 
900 u 
370 u 
370 u 
370 u 
900 u 
370 u 
900. u 
900 u 

06/24/97 11 SBO.WK4 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

SEMIVOLATILES (u&kg) (cod) 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYLPHTHALATE 
4-CHLOROPHENYL-PHENY-LETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMNE (1) 
4-BROhIOPHEN’iL-PHENYLETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
C.ARBAZOLE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(4)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(l,2,3CD)PYRENE 
DIBENZO(A,H)ANTHR.4CENE 
BENZO(G,H,I)PERYLENE 

06124197 1 IF’ T <WK4 
I 

llSB16-02 
1 l/13/96 

2-4’ 

380 U 
380 U 
380 U 
380 U 
380 U 
920 u 
920 u 
380 U 
380 U 
380 U 
920 u 
380 U 
380 U 
380 U 
380 U 
380 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 u 
380 U 
380 U 
380 U 
380 U 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

1 lSB17-02 
1 l/l 4196 

2-4 

380 U 
380 U 
380 U 
380 U 
380 U 
910 U 
910 U 
380 U 
380 U 
380 U 
910 u 
380 U 
380 U 
380 U 
380 u 
380 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 u 
380 U 
380 U 
380 U 
380 U 
380 U 

llSBlS-02 
1 l/14/96 

2-4 

370 u 
370 u 
370 u 
370 u 
370 u 
900 u 
900 u 
370 u 
370 u 
370 u 
900 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 



SAMPLE ID llSB16-02 
DATE SAMPLED 11/13/96 
DEPTH 2-4' 

PESTICIDES/PCBS (ugkg) 
ALPHA-BHC 
BET.4-BHC 
DELTA-BHC 
HEPT.4CHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SL’LF.ATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAklhlA-CHLORDANE 
TOXAPHENE 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL VVEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

1 lSB17-02 
1 l/14/96 

2-4' 

llSB18-02 
1 l/14/96 

2-4' 

1.9 L’ 18 U 
1.9 u 18 U 
1.9 u 18 U 
1.9 u 18 U 
1.9 u 18 U 
1.9 u 18 U 
1.9 u 18 U 
3.8 U 37 u 
3.8 U 37 u 
3.8 U 37 u 
3.8 U 37 u 
3.8 U 37 u 
3.8 U 37 u 
3.8 U 37 u 
19 U 18 J 

3.8 U 37 u 
3.8 U 37 u 
1.9 U 18 U 
1.9 u 18 U 
190 u 1 1800 U 
38 U 370 u 
76 U 740 u 
38 U 370 u 
38 U 370 u 
38 U 370 u 
38 L’ 370 u 
38 U 370 u 

1.9 U 
1.9 U 
1.9 U 
1.9 u 
1.9 u 
1.9 U 
1.9 U 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
1.2 J 
1.1 J 
3.8 U 
3.8 U 
1.9 U 
1.9 U 
190 U 
38 U 
75 u 
38 U 
38 U 
38 U 
38 U 
38 U 

06/24/97 1 lSBO.WK4 9 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

EXPLOSIVES (mgkg) 
1,3-DINITROBENZENE 
2,4-DNT/2,6-DNT 
2,4,6-TRINITROTOLUENE 
HMX 
NITROBENZENE 
Z-NITROTOLUENE 
3-NITROTOLUENE 
AMINO-DNTS 
RDX 
TETRYL 
1,3,5-TRINITROBENZENE 

06124197 118’-. 
Y 

K4 

I 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

llSB16-02 llSB17-02 1 lSB18-02 
11113196 1 l/14/96 1 l/14/96 

2-4' 2-4' 2-4 

0.25 u 
0.25 u 
0.25 U 
0.5 u 

0.25 L' 
0.25 U 
0.25 U 
0.25 U 
0.5 u 

0.65 U 
0.25 U 

0.25 U 
0.25 U 
0.25 u 
0.5 u 

0.25 U 
0.25 U 
0.25 u 
0.25 u 
9.5 u 

0.65 U 
0.25 u 

0.25 U 
0.25 U 
0.25 U 
0.5 u 

0.25 U 
0.25 U 
0.25 L' 
0.25 U 
0.5 u 

0.65 U 
0.25 I! 



VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 

VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 
VN 

SN0113xL13(1 SNOI133Laa 
3AIIISOd rI0 3ALLISOd 30 

iwIa3n ?IovxI3hv 

8/O 
8/O 
8/O 
8/O 
8/O 
8/O 
S/O 
8/O 
8/O 
8/O 
8/O 
8/O 
8/O 
8/O 
8/O 
R/O 
8/O 
8/O 
8/O 
8/O 
8/O 
8/O 
8/O 
810 
8/O 
8/O 
8!0 
8/O 
8/O 
8/O 
8/O 
8/O 
8/O 

GIN 
(IN 
GIN 
(7N 
(IN 
GIN 
(IN 
aN 
aN 
(IN 
GIN 
aN 
aN 
aN 
(LIN 
aN 
aN 
GIN 
(IN 
aN 
C[N 
aN 
(IN 
<IN 
aN 
aN 
GIN 
GIN 
aN 
(TN 
aN 
GIN 
aN 

II 

aN 
(1N 
aN 
GIN 
aN 
(IN 
GIN 
aN 
GIN 
(IN 
aN 
aN 
GIN 
aN 
<IN 
QN 
aN 
aN 
GIN 
GIN 
GIN 
(IN 
aN 
aN 
(IN 
aN 
(IN 
aN 
GIN 
<IN 
GIN 
QN 
aN 

aamt.ua 
IWWINIW 

n zt 
n zt 
11 zt 
11 ZI 
11 zt 
n zt 
11 21 
11 zt 
n zt 
11 zt 
11 21 
11 ZI 
1-l ZI 
11 zt 
11 zt 
11 zt 
I1 zt 
11 zt 
11 21 
11 ZI 
11 zt 
1-l 51 
11 21 
11 21 
11 II 
11 zt 
1-t zt 
11 ZI 
11 21 
11 zt 
11 21 
I1 ZI 
n zt 

11 II 
11 II 
11 11 
n II 
n tt 
n tt 
n tt 
n tt 
n II 
11 II 
II II 
11 11 
I1 II 
11 II 
11 11 
11 II 
11 11 
11 II 
11 II 
1-l II 
11 II 
11 II 
I1 11 
11 II 
I1 II 
11 11 
I1 II 

I”11 I I 
8E 
11 II 
1-t II 
11 II 
it II 

tr?L+l’OEISI I L6lVZl90 

(-IV.LOL) SBNTIAX 
BNSKL.S 

3N92N381AHLB 
3N3ZN380301H3 

3N%-rIOL 
aNtiHL30~01H3V~I13L-Z‘Z‘I‘I 

9N3HEtO?IO-IH3V2LL3L 
BNONVX5tH-Z 

3NONV.LNSd-Z”IAHI3W-P 
I~modowolI8 

9N3dOtIdOU07H3Ia-E‘I-Safe 
3N3’ZN’iKt 

3NVHL~O8O-IH3I?LL-Z’I’I 
3N\;H13~~O~O~H30W08~Ia 

3N9HL30~0?H3I?IL 
9N3dO?IdOZI01H31a-E’I-S13 

3NVdO8d02IO?H3Ia-2‘1 
a~H~~~UOtlO?H3IaO~UO~~ 

3a1~01H3V?LL31 NOBW3 
%wLL~0xt0-IH31xL-1‘1‘1 

3NONVJAB-Z 
3NVH.L30~01H3Ia-Z‘1 

IU2IOd02IO-tH3 
hV.LO.!..) 3N3H.L3O?.IO1H3ICI-Z‘I 

3NVHL302IO-IH3Ia-1‘1 
3N3H.LBO~O-IH3Ia- I ‘I 

3aIdmsIa Nomm 
9NO.LXW 

3aItIOTH3 LtNTIAHEW 
3NVHLBO~O’-IH3 
3aI801H3 7ANIA 
3NVHL31UO~UO~B 

3NVHEtFUO~O-IH3 
@i/W sm.~v~o~ 

HLdBa 
amldKVs nvu 

aI TIdWVS 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

SEAIIVOLATILES (ugkg) 
PHENOL 
BIS(2CHLOROETHYL)ETHER 
2CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROP.WE) 
4.htETHYLPHENOL 
HEX.ACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2.NITROPHENOL 
2,4-DIhlETHYLPHENOL 
BIS(Z-CHLOROETHOXY)htETHANE 
2,4-DICHLOROPHENOL 
I ,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4CHLOROANILINE 
HEXACHLOROBL’TADIENE 
4-CHLORO-3.METHYLPHENOL 
2-IvlETHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLORON.APHTHALENE 
2-NITROANILINE 
DIMETHYLPHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 

06124197 1 lS”-x+‘K4 

LIINIMUM 
NONDETECTED 

370 u 
370 L’ 
370 u 
370 u 
370 I+’ 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 L! 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 L’ 
370 u 
900 u 
370 u 
900 u 
370 u 
370 u 
370 u 
900 u 
370 u 
900 u 
900 u 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

h~l.AXIhfUIvl 
NONDETECTED 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
970 u 
400 u 
970 u 
400 u 
400 u 
400 u 
970 u 
400 u 
970 u 
970 u 

hIINIMUM MAXIIvfU~l 
DETECTED DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOC.;\TION OF 
M.AXIMUh,l 
DETECTED 

FREQUENCY 
OF 

DETECTION 

O/8 
O/8 
O/8 
O/8 
O/8 
O/8 
O/8 
O/8 
018 
O/8 
O/8 
018 
018 
O/8 
O/8 
O/8 
O/8 
O/8 
O/8 
O/8 
O/8 
O/8 
O/8 
018 
O/8 
O/8 
O/8 
018 
O/8 
O/8 
O/8 
O/8 
O/8 
O/8 

AVERAGE h,lEDIAN 
OF POSITIVE OF POSITIVE 
DETECTIONS DETECTIONS 

NA 
NA 
N.4 
NA 
N.4 
NA 
NA 
NA 
NA 
N.4 
NA 
N.4 
N.4 
NA 

I NA 
N.4 
NA 
NA 
N.4 
NR 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
N.4 
NA 
N.4 
NA 
NA 
N.4 
N.4 
NA 
NA 
N.4 
N.4 
NA 
N.4 
N.4 
N.4 
N.4 
N.4 
N.4 
N.4 
N.4 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 



SAhJPLE ID 
DATE SAMPLED 
DEPTH 

SEMIVOLATILES (ugkg) (cant) 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHY-LPHTHALATE 
4.CHLOROPHENYL-PHENYLETHER 
FLUORENE 
4.NITROANILINE 
4,6-DINITRO-2-hlETHYLPHENOL 
N-NITROSODIPHENYL.khlINE (1) 
4”BROkIOPHENTL-PHENYLETHER 
HEXACHLOROBENZENE 
PENTACHIGROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYLPHTH.kL.STE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHR.4CENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BEN.ZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDEN0(1,2,3CD)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

06124191 1 lSBO.WK4 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MINIMUM 
NONDETECTED 

hMXIh~lUM MINIMUhf 
NONDETECTED DETECTED 

370 u 
370 u 
370 u 
370 u 
370 u 
900 u 
900 u 
370 u 
370 u 
370 u 
900 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

400 u 
400 u 
400 u 
400 u 
400 u 
970 u 
970 u 
400 u 
400 u 
400 u 
970 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 II 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
42 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

13 

MAXIMUh4 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NP 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
42 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 
DETECTED DETECTION 

O/8 
O/8 
O/8 
O/8 
O/8 
O/8 
O/8 
O/8 
O/8 
O/8 
018 
O/8 
O/8 
O/S 
O/S 
O/8 
O/8 
O/8 
O/8 
O/8 
018 

1 lSB12-02 l/S 
O/8 
018 
O/S 
018 
O/8 
O/8 
O/8 

AVERAGE 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
N.4 
NA 
NA 
N.4 
NA 
N.4 
NA 
NA 
N.4 
NA 
N.4 
NA 
N.4 
N.4 
N.4 
N.4 
NA 
N.4 

42.00 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 

MEDIAN 
OF POSITIVE 
DETECTIONS 

NA 
NA 
N.4 
N.4 
NA 
NA 
NA 
NA 
N.4 
N.4 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.4 

42.00 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

PESTICIDESIPCBS (ugkg) 
ALPH.4-BHC 
BETA-BHC 
DELT.4-BHC 
HEPT.4CHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULF.4N I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULF.-U\ II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
h,IETHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CBLORDANE 
G.Wh~J.4-CHLORDrWE 
TOXAPHENE 
AROCLOR-10 16 
AROCLOR-122 1 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 

06J24J97 IJP’ ,‘; K4 
Y 
.I 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MINIh~lUM 
NONDETECTED 

MAXIkIUhI MINIhWh~I 
NONDETECTED DETECTED 

1.9 UJ 
1.9 UJ 
1.9 UJ 
1.9 UJ 
1.9 UJ 
1.9 UJ 
1.9 UJ 
3.8 U 
3.8 u 
3.8 U 
3.8 u 
3.8 U 
3.8 U 
3.8 U 
19 L’ 

3.8 u 
3.8 u 
1.9 UJ 
1.9 UJ 
190 UJ 
38 u 
75 u 
38 U 
38 u 
38 u 
38 u 
38 u 

18 U 
18 U 
18 u 
18 U 
18 U 
18 U 
18 U 
37 u 
37 u 
37 u 
37 L’ 
37 u 
37 u 
37 u 
20 L’ 
37 u 
37 u 
18 L’ 
18 U 

1800 U 
370 u 
740 u 
370 u 
370 u 
370 u 
370 u 
370 u 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1.2 J 
1.1 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIhfUA~l 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1.2 J 
18 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOC4TION OF FREQUENCY 
MAxIIvlUM OF 
DETECTED DETECTION 

018 
O/8 

018 

O/8 

Oi8 
018 

018 
O/8 
O/8 
O/8 
O/8 
O/8 
O/8 

1 lSB18-02 l/8 
lISB17-02 518 

O/8 
O/8 
018 
018 
O/8 
O/8 
018 
018 
O/8 
O/S 
O/8 
O/8 

AVERAGE 
OF POSITIVE 
DETECTIONS 

N.4 
NA 
N.4 
N.4 
NA 
N.4 
NA 
N.4 
N,A 
NA 
N.4 
NJ. 
NA 
1.20 
4.60 
NA 
N.4 
N.4 
N.4 
N.4 
N.4 
N.4 
N.4 
N.4 
NA 
NA 
NA 

MEDIAN 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
N.4 
NA 
N.4 
NA 
N.4 
N.4 
N.4 
NA 
NA 
NA 
1.20 
1.30 
NA 
N.4 
NA 
NA 
NA 
N.4 
NA 
N.4 
NA 
NX 
NA 
NA 

.:’ 



SAhLPLE ID 
DATE SAhJPLED 
DEPTH 

EXPLOSIVES (mgkg) 
1,3-DINITROBENZENE 
2,4-DNTi2,6-DNT 
2,4,6-TRINITROTOLUENE 
HMX 
NITROBENZENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
Ah~IINO-DNTS 
RDX 
TETRYL 
1,3,5-TRINITROBENZENE 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MINIMUM hMXIMUk1 
NONDETECTED NONDETECTED 

0.25 u 
0.25 U 
0.25 u 
0.5 u 

0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.5 u 

0.65 U 
0.25 u 

0.25 U 
0.25 U 
0.25 u 
0.5 u 

0.25 U 
0.25 L’ 
0.25 U 
0.25 U 
0.5 u 

0.65 U 
0.25 U 

MINIMUM 
DETECTED 

ND 
ND 

0.36 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 

0.92 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
M.AXIMUh~l OF 
DETECTED DETECTION 

O/X 

O/S 

1 lSB12-02 418 
O/8 
018 
018 
O/8 
O/8 
O/8 
O/8 
O/8 

AVERAGE 
OF POSITIVE 
DETECTIONS 

NA 
NA 
0.61 
N.4 
N.4 
N.4 
NA 
N.4 
NA 
NA 
N.4 

MEDIAN 
OF POSITIVE 
DETECTIONS 

N.4 
NA 
0.5-l 
N.4 
N.4 
NA 
NA 
NA 
NA 
N.4 
N.4 

06124197 11 SBO. WK4 15 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

TOTAL INORGANICS (mgkg) 
ALUh4INUM 
ANTIMONY 
ARSENIC 
BARIUh4 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROIvlIUM 
COBALT 
COPPER 
IRON 
LEAD 
Ivl.AGNESIUM 
MANGANESE 
hIERCURY 
NICKEL 
POT.ASSIUh,l 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
V.ANADIUIVl 
ZINC 
CY.ANIDE, TOT.AL 

1 lSB12-02 
1 l/14/96 

2-4’ 

2330 J 
0.71 u 
2.2 L 
9.1 

0.24 U 
0.24 U 
305 
6.4 J 
0.6 
1.2 

3330 J 
2.1 
262 
6.8 

0.06 U 
1.4 

407 
0.71 u 
0.24 U 
116 B 
1.4 u 
5.9 

3 
0.17 u 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
TOTAL INORGANICS AND CYANIDE 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

1 lSB12-02D 
11114196 

2-4’ 

2460 J 
0.7 u 
3.5 L 

9 
0.23 U 
0.23 U 
359 
7.2 J 

0.87 
1.5 

5110 J 
2.5 
301 
8.2 

0.06 I.4 
1.6 

479 
0.8 
2.3 U 
123 B 
1.4 u 
7.6 
3.2 
0.5 

1 lSB13-02 
1 l/14/96 

2-4 

1860 J 
0.73 u 
2.4 L 
4.6 

0.24 I.! 
0.24 L’ 
235 
5.5 J 
0.5 

0.68 
2900 J 

1.8 
219 
4.8 

0.06 U 
0.94 
394 
0.76 
0.24 U 
109 B 
1.5 U 
5.3 
1.7 

0.18 U 

1 lSB14-02 
1 l/14/96 

2-4’ 

2320 J 
0.72 U 

5 
5.7 

0.24 U 
0.24 U 
386 
6.1 J 

0.77 
0.73 
4220 J 

1.9 
372 
8.3 

0.06 u 
1.5 

489 
0.72 U 
0.24 U 
122 B 
1.4 u 
6.6 
4.2 

0.17 u 

llSB15-02 
1 l/14/96 

2-4 

3270 J 
0.72 U 

3L 

0.24 U 
0.24 U 
269 
8.3 J 

0.89 
1.4 

4060 J 
3.1 
311 
9.5 

0.06 U 

469 
0.72 U 
0.24 U 
107 B 
1.4 u 
7.6 
3.7 

0.17 u 

llSB15-03 
1 l/14/96 

4-6’ 

NA 
NA 
NA 
N.4 
N.4 
NA 
N.4 
NA 
N.4 
N.4 
N.4 
NA 
N.4 
NA 
NA 
NA 
N.4 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 

06/24/97 1 lSBI.WK4 



SAhfPLE ID 
DATE SAMPLED 
DEPTH 

TOTAL INORGANICS (mgkg) 
ALUMINUh~l 
ANTIhlONY 
ARSENIC 
B.ARIUM 
BERYLLIUht 
CADh~lIUM 
CALCIUM 
CHROMIUM 
COB.&LT 
COPPER 
IRON 
LEAD 
h1.4GNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENlUhl 
SILVER 
SODIUM 
TH.ALLIUM 
VAN.~IUhl 
ZINC 
CYANIDE, TOTAL 

llSBl6-02 
1 l/13/96 

2-4 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
TOTAL INORGANICS AND CYANIDE 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

2130 J 
0.69 U 

1.2 L 
6.1 

0.23 U 
0.23 U 
323 
5.2 J 

0.72 
1.1 

2520 J 
1.9 

206 
5.4 

0.06 U 
1.4 

280 
0.69 U 
0.23 u 
78.2 B 
1.4 U 

5 
2.3 
0.4 

llSBl7-02 llSBl8-02 
1 l/14/96 11114196 

2-4 2-4 

3000 J 
0.69 U 

3L 
7.3 

0.23 L’ 
0.23 U 
448 
7.9 J 
0.8 
1.4 

4420 J 
3.1 
334 
8.8 

0.06 U 
1.8 

486 
0.69 U 
0.23 L’ 
95.2 B 

1.4 U 
8 

5.6 
0.59 

2910 J 
0.68 u 
3.5 L 
8.4 

0.23 L’ 
0.23 U 
329 
7.6 J 
1.1 
1.5 

6910 J 
3.4 
293 
8.9 

0.06 U 
1.9 

438 
0.68 L’ 
0.23 U 
108 B 
1.4 U 
8.8 
3.9 

0.25 

06124197 1 lSF- “<K4 



SAMPLE ID 
D.4TE SAhlPLED 
DEPTH 

TOTAL INORGANICS (m&g) 
ALUhlINUh~l 
ANTIMONY 
ARSENIC 
B.ARIUM 
BERYLLIUM 
C.mblIUM 
c.4JxIukl 
CHROhIIUhl 
COBALT 
COPPER 
IRON 
LEAD 
hL4GNESIUIvI 
hf.ANG.iNESE 
hlERCURY 
NICKEL 
POTASSIUhl 
SELENIUM 
SILVER 
SODIUhl 
THALLIUM 
V.ANADIUhI 
ZINC 
CYANIDE, TOTAL 

h~lINIMUh4 
NONDETECTED 

NA 
0.68 u 
NA 
NA 

0.23 U 
0.23 U 
N.4 
N.4 
NX 
NA 
N.4 
N.4 
N.4 
NA 

0.06 U 
N.4 
N.4 

0.68 u 
0.23 U 
78.2 B 

1.4 U 
NA 
N.4 

0.17 u 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
TOTAL INORGANICS AND CYANIDE 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

haxIh~lUh~I 
NONDETECTED 

N.4 
0.73 u 
NA 
NA 

0.24 U 
0.24 U 
N.4 
NA 
N.4 
N.4 
N.4 
NX 
NA 
NA 

0.06 U 
N.4 
N.4 

0.72 U 
2.3 U 
123 B 
1.5 U 
N.4 
N.4 

0.18 U 

klINIMUh~1 
DETECTED 

1860 J 
ND 
1.2 L 
4.6 
ND 
ND 
235 
5.2 J 
0.5 

0.68 
2520 J 

1.8 
206 
4.8 
ND 

0.94 
280 
0.76 
ND 
ND 
ND 

5 
1.7 

0.25 

MAxIh4Uh~l 
DETECTED 

3270 J 
ND 

5 
9.1 
ND 
ND 
448 
8.3 J 
1.1 
1.5 

6910 J 
3.4 
372 
9.5 
ND 

2 
489 
0.8 
ND 
ND 
ND 
8.8 
5.6 

0.59 

LOC.4TION OF 
h~MxIMUM 
DETECTED 

1 lSBl5-02 

1 lSBl4-02 
1 lSBl2-02 

1 ISBl7-02 
1 lSBl5-02 
1 lSBl8-02 
1 lSBl8-02 
1 lSBl8-02 
llSBl8-02 
1 lSBl4-02 
1 ISBlS-02 

llSBl5-02 
llSBl4-02 

1 lSBl2-02D 

1 lSBl8-02 
1 lSB17-02 
llSBl7-02 

FREQUENCY 
OF 

DETECTION 

818 2535.00 2395.00 
O/8 NA NA 
8/8 2.98 3.00 
818 7.40 7.85 
O/8 NA N.4 
O/8 N.4 N.-l 
818 331.75 326.00 
818 6.78 6.80 
818 0.78 0.79 
818 1.19 1.30 
818 4183.75 4140.00 
8/8 2.48 2.30 
8/8 287.25 297.00 
818 7.59 8.25 
O/8 NA NA 
818 1.57 1.55 
818 430.25 453.50 
218 0.78 0.78 
O/8 N.4 N.4 
018 NA NA 
O/8 NA NA 
818 6.85 7.10 
818 3.45 3.45 
418 0,44 0.45 

AVERAGE 
OF POSITIVE 
DETECTIONS 

MEDIAN 
OF POSITIVE 
DETECTIONS 

06124f97 1 lSBI.WK4 



SAMPLE ID 
DATE S.4ivlPLED 
DEPTH 

ENGINEERING 
PERCENT MOISTURE (%) 
PERCENT SOLIDS (%) 
NITRATE/NITRITE (mgikg) 
TOTAL ORGANIC CARBON (m&kg) 
CATION EXCHANGE C.@ACITY (mgikg) 
PH (SOLID) 

llSB12-02 
1 I/14/96 

2-4 

15.1 
NA 
N.4 
N.4 
NA 
8.1 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ENGINEERING PARAMETERS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

llSBl2-02D 
1 l/14/96 

2-4 

14.5 
NA 
NA 
N.4 
NA 
7.9 

llSB13-02 
1 l/14/96 

2-4 

17.7 
N.4 
N.4 
N.4 
NA 
1.2 

llSB14-02 
1 l/14/96 

2-4’ 

16.7 16.1 
NA NA 
NA 290 
N.4 410 
NA 3500 
7.6 6 

llSB15-02 
1 l/14/96 

2-4 

1 lSB15-03 
11114196 

4-6’ 

NA 
76.3 
320 
530 

4900 
5.6 

06/24/97 1 lSBEN.WK4 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

ENGINEERING 
PERCENT MOISTURE (%) 
PERCENT SOLIDS (%) 
NITR.4TEMTRITE (m&g) 
TOT.4L ORGANIC CARBON (mg/kg) 
CATION EXCHANGE CAPACITY (mgfltg) 
PH (SOLID) 

06124197 11 S--\: WK4 

) 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ENGINEERING PARAMETERS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

1 lSB16-02 llSB17-02 1 lSBl8-02 
11113l96 11114/96 1 l/14196 

2-4 2-4 2-4 

13.2 12.5 11.5 
NA NA N.4 
NA NA N.4 
NA N.4 NA 
NA N.4 N.-l 
7.7 7.9 7.6 



SAMPLE ID 
DATE SAhtPLED 
DEPTH 

ENGINEERING 
PERCENT MOISTURE (%) 
PERCENT SOLIDS (%) 
NITRATE/NITRITE (m&kg) 
TOTAL ORGANIC CARBON (mgkg) 
C.4TION EXCHANGE CAPACITY (mgikg) 
PH (SOLID) 

hirNIMUM 
NONDETECTED 

NA 
NA 
N.4 
N.4 
NA 
NA 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ENGINEERING PARAMETERS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

hwXIhlIUM MINIMUM 
NONDETECTED DETECTED 

MAXIMUM 
DETECTED 

LOCATION OF FREQUENCY AVERAGE MEDIAN 
MAXIMUM OF OF POSITIVE OF POSITIVE 
DETECTED DETECTION DETECTIONS DETECTIONS 

Nk 11.5 17.7 1 lSB13-02 8/S 14.66 14.80 
N.4 76.3 76.3 1 lSB15-03 l/l 76.30 76.30 
NA 290 320 llSB15-03 212 305.00 305.00 
NA 410 530 1 lSB15-03 212 470.00 470.00 
NA 3500 4900 1 lSB15-03 212 4200.00 4200.00 
NA 5.6 8.1 1 lSB12-02 919 7.29 7.60 

06124197 1 lSBEN.WK4 



n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 0I 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 0I 
n 01 
n 01 
n 01 
n or 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 

96lSIlI I 
zoo-aI1M~II 

I 

n 01 
n 01 
n 01 
n 0I 
n 01 
n 01 
n 0I 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n or 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 

9615 III I 
ZOO-11Mf)II 

n 01 
n 01 
n 01 
n or 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n or 
n 01 
n 01 
n 0I 
n 01 
n 0I 
n 01 
n 01 
n 01 
n 01 
n 01 
n 0I 
n 01 
n 0I 

m 01 
n 01 
n 01 
n 01 
n 01 
n 01 

96/91/I I 
COO-6OM01 I 

n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01: 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 0I 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
TE 

96l~IlI I 
ZOO-EOMDI I 

CIM’OMf)I I L6/6Z/80 

tlXL0.L) S3N’d’TAX 
3N’ilXA.W 

‘dNT3ZNXI-IAHEl 
‘dN3ZN380?IO--IH3 

~NzTIOJ. 
3~H130~01H3~~~~-Z‘Z‘I‘I 

3N3HL~OlIO~H3VXLXL 
FINONVX3H-Z 

3NONVlN?ld-Z”IAH.LlDW 
l4?Iodo~oYia 

~N3dOlIdO?IO7H3Ia-E‘I-SNV?U 
3N3ZN38 

3NVH~~O?IO?H3I%-2‘1‘1 
3NVHL~ROXO’IH30~OXfXa 

3N3H.L~OlIO1H3IlI.L 
~N3dOlldOXO1H3Ia-E‘I-SI3 

3NVdOlIdOXO’IH3IC[-Z‘I 
3NVHEI~O~O’IH3IaO~OlEl 

3aIzIO1H3VXL3L NOBllV3 
3NVH.L3O?IO?H3IXL-1‘1’1 

3NONVLfWZ 
3NVH.L3OllO1H3Ia-Z‘1 

F’IXOdOlIOTH3 
hV1O.L) 3N~HEIOlIO-IH3Ia-Z‘I 

%JYH.L30?IO-IH3Ia- I ‘I 
3N2HEfOZI01H3Ia- 1 ‘I 

zam-msIa ~Oaxv:, 
3NOEKW 

3aIXO1H3 SNTIAH.LFIW 
EWH.L5IOZIOIH3 

zaRIo?H3 ?ANIh 
BNVH.LB~O~OW 

WVH.L3WOX01H3 
(l/W S3nLV~Oh 

amdms xuva 
aI TIdIWS 

VINI3’dIA ‘NMOIXIOA ‘NMO.IXXOA NOILV.LS SNOtIVFIM WAVN 
PSEO-OL3 ‘IT BUS 

SaNnOdvI03 3INVfxIO 
AWT’G’XlS NOIL33Ula d0 ADN3nb3tItI - lIIliI.WMaNflOXFl MOTIVHS 



SHALLOW GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

SAMPLE ID 
DATE SAMPLED 

1 

SEMIVOLATILES (u&l) 
PHENOL 
BIS(2.CHLOROETHYL)ETHER 
2-CHLGROPHENOL 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
I,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,CDIMETHYLPHENOL 
BIS(2-CHLOROETHOXY)METHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4.CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4$TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2.NITROANILINE 
DIMETHYLPHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,CDINITROPHENOL 
4-NITROPHENOL 
SEMIVOLATILES @g/l) (cod) 

08/29/97 1 lG’yO.WK4 

> 

lGW03-002 1 lGWO9-003 
1 l/14/96 1 l/16/96 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 

10 u 
25 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 u 

25 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 

25 u 

llGWll-002 
1 l/15/96 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
2s u 

10 u 
25 U 

10 u 
10 u 
10 u 
25 u 

10 u 
25 u 

25 u 

2 

i / 

llGWllD-002 
11115196 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
25 U 

i 



E PBM’OMDI I L6/62/80 

n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n or 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n or 
n 01 
n sz 
n or 
n 01 
n 01 
n 52 
n sz 
n 01 
n 01 
n 01 
n 01 
n 01 

n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n sz 
n 01 
n 01 
n 01 
n sz 
n sz 
n 01 
n 01 
n 01 
n 01 
n 01 

n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n or 
n 01 
n 01 
n 01 
n 01 
n 01 
n 01 
n sz 
n 01 
n 01 
n 01 
n sz 
n sz 
n 01 
n 01 
n 01 
n 01 
n 01 

96/SI/II 
zoo-a1 IMf)I I 

96/51/I I 
Zoo-IIMDII 

96/91/I I 
COO-60Mf)I I 

VINI3lIIM ‘NMOJXIOA ‘NMOLXXOA NOLLVLS SNOcIV3M WAVN 
Psco-ox3 ‘II 3.LIS 

saNnodmo3 31~vmo 
AlIVlUWS NOLL33.L3a d0 AllN3nb3’trd - X3.LVMCINnOUI3 MOTIVHS 

n 01 ~N37A~3d(I‘Hb)OZN3El 
n 01 3N3CWXHLNV(H‘V)OZN3ffIa 
n 01 3N311Ad(aX’ZcI)ON3aNI 
n 01 3N3?IAd(V)OZN3EC 
n 01 3N3HUIVXOn’U(~)OZN38 
n 01 3N3HJNV?IOn’ld(fI)OZNX~ 
n 01 3.J.V-IVHLHdTA.LDO-N-la 
n 01 KLTIVH.LHdtIAX3HTAH.L3-ZkIB 
n 01 3N3SA?IH3 
n 01 3N3D’?IH.LNV(V)OZN3fl 
n 01 3NIaIZN3ftO~O-IH3I(I.,E’E 
n 01 3.LVWH.LHd?AZN3KIA.LfB 
n 01 3N3XAd 
n 01 3N3HJXVXOnTl 
n 01 3LVlVHLHd’IA.I.fWN-la 
n 01 3-IOZVEIW3 
n 01 3N33V2lHUIV 
n 01 3N3XHJXVN3Hd 
n sz -ION3HdOX01HCW.LN3d 
n 01 3N3ZN3ElOXO-IH3VX3H 
n or ?I3H.L3?ANEIHd?AWHdOF’IOlIEb~ 
n 01 (1) 3NI?WTANFIHdIaOSOZIUN-N 
n sz ?ON3Hd?AH.L3WZ-OXLINIa-9% 
n 52 3NITINVOXLIN-P 
n 01 3N3EIOfrId 
n 01 EI3HJ.37AN3Hd-‘lAN3HdOlIO7HD-ti 
n 01 3LVlVHLHd?AH.L3Ia 
n 01 3N3n~oLozImJIa-~‘z 
n 01 Nv?mIozN~~Ia 

96/bI/I I 
ZOO-EOMgI I 

a37dms 3wa 
aI 3-IdIWS 



SAMPLE ID 
DATE SAMPLED 

PESTICIDES/PCBS (q/l) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC (LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAFHENE 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 

1 lGW03-002 
1 l/14/96 

0.05 u 
0.05 u 
0.05 u 
0.05 IJ, 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5U 
1u 
2 u 
1u 
1u 
1u 
1u 
1u 

SHALLOW GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

1 lGW09-003 
1 l/16/96 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.033 B 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
1u 
2u 
1u 
1u 
1u 
1u 
1u 

llGWll-002 
11115l96 

0.05 u 
0.05 u 
0.05. u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
1u 
2u 
1u 
1u 
1u 
1u 
1u 

1 lGW1 lD-002 
1 l/15/96 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5U 
1u 
2u 
1u 
1u 
1u 
1u 
1u 

08129197 1 lGWO.WK4 

) B 



SHALLOW GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

SAMPLE ID 1 lGWO3-002 1 lGW09-003 1lGWl l-002 llGWllD-002 
DATE SAMPLED 1 l/14/96 1 l/16/96 1 l/15/96 1 l/15/96 

EXPLOSIVES @g/l) 
1,3-DINITROBENZENE 
2,4-DNT/2,6-DNT 26 
2,4,6-TRINITROTOLUENE 
HMX 
NITROBENZENE 
P-NITROTOLUENE 
3-NITROTOLUENE 
AMINO-DNTS 
RDX 
TETRYL 
1,3,5-TRINITROBENZENE 

08129197 lIGWO.WK4 

0.2 u 
0.2 u 
0.2 u 
0.5 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.5 u 
0.2 u 
0.2 u 

0.2 u 
0.2 u 
0.2 u 
0.5 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.5 u 
0.2 u 
0.2 u 

5 

0.4 u 
0.4 u 
0.4 u 

1u 
0.4 u 
0.4 u 
0.4 u 
1.1 
6.2 
0.4 u 
0.4 u 

0.2 u 
0.5 u 
0.2 u 
0.5 u 
0.2 u 
0.2 u 
0.2 u 
1.4 
5.1 J 
0.2 u 
0.2 u 



SAMPLE ID 
DATE SAMPLED 

VOLATILES @g/l) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1, I-DICHLOROETHENE 
l,l-DICHLOROETHANE 
I,2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
1 , 1,l -TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-ZPENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENES (TOTAL) 

08129197 11 G’X9. WK4 

MINIMUM 
NONDETECTED 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

SHALLOW GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

MINIMUM 
DETECTED 

33 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF 
MAXIMUM MAXIMUM 
DETECTED DETECTED 

35 1 lGWO3-002 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

FREQUENCY 
OF 

DETECTION 

l/4 
o/4 
o/4 
014 
o/4 
o/4 
o/4 
014 
o/4 
o/4 
o/4 
o/4 
o/4 
o/4 
o/4 
014 
o/4 
o/4 
014 
o/4 
o/4 
o/4 
014 
o/4 
o/4 
o/4 
o/4 
014 
o/4 
o/4 
o/4 
o/4 
o/4 

AVERAGE 
OF POSITIVE 
DETECTIONS 

3.00 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

MEDIAN 
OF POSITIVE 
DETECTIONS 

3.00 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPLE ID 
DATE SAMPLED 

SEMIVOLATILES (ug/l) 
PHENOL 
BIS(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL * 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BIS(2CHLOROETHOXY)METHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3.METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6=TRICHLOROPHENOL 
2,4$TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYLPHTHALATE 
ACENAFHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAFHTHENE 
2,4-DINITROPHENOL 
4.NITROPHENOL 
SEMIVOLATILES @g/l) (cant) 

08/29/97 1 lGWO.WK4 

MINIMUM 
NONDETECTED 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
25 U 

SHALLOW GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 u 

’ 10 u 
10 u 
10 u 
25 U 
10 u 
25 U 

25 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

7 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 
DETECTED DETECTION 

o/4 
o/4 
o/4 
o/4 
o/4 
014 
014 
o/4 
o/4 
o/4 
o/4 
014 
014 
o/4 
o/4 
o/4 
o/4 
o/4 
o/4 
o/4 
o/4 
o/4 
o/4 
o/4 
014 
o/4 
o/4 
o/4 
o/4 
o/4 
014 
014 
o/4 
014 

AVERAGE 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

MEDIAN 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPLE ID 
DATE SAMPLED 

DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYLPHTHALATE 
4-CHLOROPHENYL-PHENYLETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2.METHYLPHENOL 
N-NITROSODIPHENYLAMINE (1) 
4-BROMOPHENYLPHENYLETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

SHALLOW GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MINIMUM MAXIMUM 
NONDETECTED NONDETECTED 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
25 U 25 U 
25 u 25 U 
10 u 10 u 
10 u 10 u 
10 u 10 u 
25 U 25 U 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

8 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 
o/4 

o/4 

o/4 
o/4 

014 

o/4 
o/4 

o/4 

o/4 

o/4 

014 

o/4 

014 

o/4 
o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

AVERAGE 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

MEDIAN 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPLE ID 
DATE SAMPLED 

PESTICIDES/PCBS (USA) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC (LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOKAFHENE 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 

MINIMUM 
NONDETECTED 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.033 B 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
1u 
2u 
1u 
1u 
1u 
1u 
1U 

SHALLOW GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
1U 
2u 
1u 
1u 
1u 
1u 
1u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

hlAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 
DETECTED DETECTION 

014 
o/4 
o/4 
o/4 
o/4 
o/4 
o/4 
o/4 
o/4 
o/4 
o/4 
o/4 
o/4 
o/4 
014 
o/4 
o/4 
o/4 
o/4 
o/4 
014 
o/4 
014 
o/4 
014 
o/4 
o/4 
o/4 

AVERAGE MEDIAN 
OF POSITIVE OF POSITIVE 
DETECTIONS DETECTIONS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

08129197 1 lGWO.WM 



SAMPLE ID 
DATE SAMPLED 

EXPLOSIVES @g/l) 
1,3-DINITROBENZENE 
2,4-DNT/2,6-DNT 26 
2,4,6-TRINITROTOLUENE 
HMX 
NITROBENZENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
AMINO-DNTS 
RDX 
TETRYL 
1,3,5-TRINITROBENZENE 

08129197 1 lGWO.WK4 

-I 1 

SHALLOW GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MINIMUM MAXIMUM 
NONDETECTED NONDETECTED 

0.2 u 
0.2 u 
0.2 u 
0.5 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.5 u 
0.2 u 
0.2 u 

0.4 u 
0.5 u 
0.4 u 

IU 
0.4 u 
0.4 u 
0.4 u 
0.2 u 
0.5 u 
0.4 u 
0.4 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
1.1 
5.1 J 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
1.4 
6.2 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 
DETECTED DETECTION 

o/4 
o/4 
o/4 
o/4 
o/4 
014 
o/4 

1lGWl lD-002 214 
llGWll-002 214 

014 
014 

AVERAGE MEDIAN 
OF POSITIVE OF POSITIVE 
DETECTIONS DETECTIONS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
1.25 
5.65 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
1.25 
5.65 
NA 
NA 



SHALLOW GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
TOTAL INORGANICS AND CYANIDE 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN. VIRGINIA 

SAMPLE ID 
DATE SAMPLED 

TOTAL INORGANICS (q/l) 
ALUMINUM 
ANTIMONY 
.ARSENIC 
BARIUM 
BERYLLIUhl 
CADMIUM 
CALCIUM 
CHROh,lIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUhl 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 
CYANIDE, TOTAL 

1 lGW03-002 
11/14/96 

1390 526 
3u 3 u 

11.4 B 3u 
12.7 73.2 

IU 1.1 
1u 1U 

5720 2160 
1 UL 1 UL 
2 u 3.9 

2.9 B 1 U 
5710 2000 

2u 2 u 
333 970 
10.9 10.4 
0.1 u 0.1 U 

2u 5.3 
269 B 240 B 

3 UL 3 UL 
1u 1 u 

2770 5360 
6U 6 L’ 

2.7 1 u 
15.1 B 15.6 B 

3u 3 u 

1 lGWOP-003 
1 l/16/96 

llGWll-002 
11115/96 

llGWllD-002 
1 l/15/96 

254 151 B 
3 u 3u 
3 u 3u 

43.7 43.1 
1 u 1u 
1U 1 u 

4220 4340 
1 UL 1 UL 

4.4 4.4 
2.7 B 1u 

1230 1250 
2 u 2u 

1210 1290 
17.7 18.2 
0.1 U 0.1 u 

10.8 4 
475 524 

3 UL 3 UL 
1 u 1 UL 

3080 3230 
6U 6U 
1u IU 

12.2 B 8.7 B 
3u 3u 

06124197 1 lGWLWK4 



SAMPLE ID 
DATE SAMPLED 

TOTAL INORGANICS (ugll) 

ALUh*lINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
M.4GNESIUM 
MANGANESE 
hlERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUh4 
VANADIUM 
ZINC 
CY-ANIDE, TOTAL 

MINIMUM M AXIIMUM MINIMUM M.AXIMUM 
NONDETECTED NONDETECTED DETECTED DETECTED 

151 B 151 B 254 
3 u 3 u ND 
3u 11.4 B ND 

NA NA 12.7 
1 u 1 U 1.1 
IU 1 u ND 

N.4 N.4 2160 
1 UL 1 UL ND 
2u 2 ‘.! 3.9 
1U 2.9 B ND 

NA NA 1230 
2 u 2U ND 

NA NX 333 
NA N.4 10.4 
0.1 u 0.1 U ND 

2u 2 u 4 
240 B 269 B 475 

3 UL 3 L’L ND 
1U 1 u ND 

N.4 N.4 2770 
6 U 6 U ND 
1u 1 U 2.7 

8.7 B 15.6 B ND 
3u 3 u ND 

SHALLOW GROUNDWATER - FREQUENCY OF DETECTION SUMhIARY 
TOTAL INORGANICS AND CYANIDE 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

1390 
ND 
ND 

73.2 
1.1 
ND 

5720 
ND 
4.4 
ND 

5710 
ND 

1290 
18.2 
ND 

10.8 
524 
ND 
ND 

5360 
ND 
2.7 
ND 
ND 

LOCATION OF FREQUENCY AVERAGE MEDIAN 
MAXIMUM OF OF POSITIVE OF POSITIVE 
DETECTED DETECTION DETECTIONS DETECTIONS 

11 GW03-002 

11 GWOP-003 
1 lGWOP-003 

1 lGW03-002 

1 lGWllD-002 

1 lGW03-002 

IlGWl ID-002 
1 IGWl lD-002 

1 lGW1 l-002 
1 lGW1 lD-002 

1 lGWOP-003 

1 lGW03-002 

314 723.33 526.00 
o/4 NA NA 
014 NA NA 
4/4 43.18 43.40 
l/4 1.10 1.10 
o/4 NA NA 
414 4110.00 4280.00 
014 NA NA 
314 4.23 4.40 
o/4 N-4 NA 
414 2547.50 1625.00 
014 NA NA 
414 950.75 1090.00 
414 14.30 14.30 
o/4 NA NA 
314 6.70 5.30 
2i4 499.50 499.50 
o/4 NA NA 
014 NA NA 
414 3610.00 3155.00 
o/4 NA NA -’ 
114 2.70 2.70 
o/4 NA NA 
o/4 NA NA 



SAMPLE ID 
DATE SAMPLED 

DISSOLVED INORGANICS (ugll) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

11 GW03-002F 
11 /I 496 

759 437 
3u 3u 

8.5 0 3.2 B 
10 70.1 

1 u IU 
1 u IU 

5230 2230 
1 UL 1 UL 
2u 4.1 
IU IU 

5320 2110 
2u 2u 

249 992 
9.8 11.2 
0.1 u 0.1 u 

2u 4.9 
179 B 249 B 

3 UL 3 UL 
IU IU 

1830 5090 
6U 6U 

1.2 IU 
6.3 B 17.4 B 

SHALLOW GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
DISSOLVED INORGANICS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

11 GW09-003F 11 GWI I-002F 11 GWI 1 D-002F 
11 II 6196 11 II 5196 11 II 5196 

136 B 103 B 
3u 3u 
38 3u 

42.7 43.4 
IU IU 
IU IU 

4490 4540 
1 UL 1 UL 

4.4 4.5 
IU IU 

1240 1390 
2u 2u 

1490 1350 
18 18.5 

0.1 u 0.1 u 
4.6 3.8 
507 532 
3.3 L 3u 

IU 1 UL 
3150 3350 

6U 6U 
IU IU 

9.7 B 12.3 B 

07/31/97 1 lGWDI.WK4 



SAMPLE ID 
DATE SAMPLED 

DISSOLVED INORGANICS (ugll) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

07/31/97 1 Ic-“‘l,DI.WK4 

1 

SHALLOW GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
DISSOLVED INORGANICS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MINIMUM MAXIMUM MINIMUM MAXIMUM 
NONDETECTED NONDETECTED DETECTED DETECTED 

103 6 136 B 437 759 
3u 3u ND ND 
36 8.5 B ND ND 

NA NA 10 70.1 
IU IU ND ND 
IU IU ND ND 

NA NA 2230 5230 
1 UL 1 UL ND ND 
2u 2u 4.1 4.5 
IU IU ND ND 

NA NA 1240 5320 
2u 2u ND ND 

NA NA 249 1490 
NA NA 9.8 18.5 
0.1 u 0.1 u ND ND 

2u 2u 3.8 4.9 
179 B 249 B 507 532 

3 UL 3 UL 3.3 L 3.3 L 
IU IU ND ND 

NA NA 1830 5090 
6U 6U ND ND 
1 u IU 1.2 1.2 

6.3 B 17.4 B ND ND 

LOCATION OF FREQUENCY AVERAGE MEDIAN 
MAXIMUM OF OF POSITIVE OF POSITIVE 
DETECTED DETECTION DETECTIONS DETECTIONS 

11 GW03-002F 

11 GW09-003F 

11 GW03-002F 

11 GWl 1 D-002F 

11 GW03-002F 

11 GWI I-OOZF 
11 GWI 1 D-002F 

11 GWOQ-003F 
11 GWI 1 D-002F 
IIGWII-002F 

11 GWOQ-003F 

11 GW03-002F 

24 598.00 598.00 
014 NA NA 
014 NA NA 
414 41.55 43.05 ’ 
014 NA NA 
014 NA NA 
414 4122.50 4515.00 
014 NA NA 
314 4.33 4.40 
014 NA NA 
414 2515.00 1750.00 
o/4 NA NA 
414 1020.25 1171.00 
414 14.38 14.60 
o/4 NA NA 
314 4.43 4.60 
24 519.50 519.50 
II4 3.30 3.30 
o/4 NA NA 
414 3355.00 3250.00 
014 NA NA 
II4 1.20 1.20 
014 NA NA 

3 \r , 



b 

3 
3 



SAMPLE ID 
DATE SAMPLED 

ENGINEERING @g/l) 
NITRATE/NITRITE 
TOT.4L DISSOLVED SOLIDS 
TOTAL SUSPENDED SOLIDS 
ORTHO-PHOSPHATE 
BROMIDE 
CHLORIDE 
SULFATE 
PROPANE 
METHANE 
ETHENE 
ETH.4NE 

06124197 I IG”‘” .WK4 

MINIhKJh~~ hkWMUM 
NONDETECTED NONDETECTED 

100 U 
10000 U 
4000 u 
500 u 
500 u 
N-4 
N.4 

0.64 U 
N.4 
0.4 u 
0.4 u 

SHALLOW GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
ENGINEERING PARAMETERS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

LOCATION OF 
MINIMUM MAXIMUM MAXIMUM 

DETECTED DETECTED DETECTED 

100 u 
10000 U 
4000 u 
500 u 
500 u 
NA 
NA 

0.64 U 
NA 
0.4 u 
0.4 u 

ND 
13000 

ND 
ND 
ND 

5800 
12200 

ND 
6 

ND 
ND 

ND 
58000 11 G\+‘03-002 

ND 
ND 
ND 

5800 llGb’1 l-002 
12200 1 lGWll-002 

ND 
6 1lGWl l-002 

ND 
ND 

FREQUENCY 
OF 

DETECTION 

014 
213 
o/3 
Oil 
O/l 
l/l 
l/l 
O/l 
l/l 
O/l 
Oil 

AVERAGE MEDIAN 
OF POSITIVE OF POSITIVE 
DETECTIONS DETECTIONS 

NA 
35500.00 

N.4 
NA 
NA 

5800.00 
12200.00 

N.4 
6.00 
NA 
N.4 

NA 
35500.00 

NA 
N.4 
NA 

5800.00 
12200.00 

NA 
6.00 
N.4 
NA 





SAMPLE ID 
DATE SAMPLED 

SEMIVOLATILES (ug/l) 
PHENOL 
BIS(2CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4.METHYLPHENOL 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BIS(2.CHLOROETHOXY)METHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYLPHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 

08/29/97 1 lGWOAWK4 

DEEP GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

llGWllA-002 
1 l/16/96 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
2.5 u 
10 u 
10 u 
10 u 
25 U 
10 u 
2.5 u 
25 u 



DEEP GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINlA 

SAMPLE ID llGWllA-002 
DATE SAMPLED 1 l/16/96 

SEMIVOLATILES (q/l) (cod) 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYLPHTHALATE 
4CHLOROPHENYLPHENYLETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE (1) 
4-BROMOPHENYLPHENYLETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N.OCTYLPHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(l,2,3CD)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

10 w 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

OS/29197 1 lGWOAWK4 



SAMPLE ID 
DATE SAMPLED 

PESTICIDES/PCBS (ug/l) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC (LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-12S4 
AROCLOR-1260 

0X129/97 1 lG’$OAWM 

B ,,’ 

DEEP GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL, WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

llGWllA-002 
llll6196 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 

0.015 B 
0.021 B 
0.05 UJ 
0.05 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 





SAMPLE ID 
DATE SAMPLED 

VOLATILES (q/l) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLOROETHENE 
1,l -DICHLOROETHANE 
1,2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYLZ-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENES (TOTAL) 

OX/29197 1 lGWOAWK4 

f 

DEEP GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MINIMUM MAXIMUM MINIMUM MAXIMUM 
NONDETECTED NONDETECTED DETECTED DETECTED 

10 u 10 u ND ND O/l NA NA 
10 u 10 u ND ND O/l NA NA 
10 u so u ND ND O/l NA NA 
10 u 10 u ND ND O/l NA NA 
10 u 10 U ND ND O/l NA NA 
10 UJ 10 UJ ND ND O/l NA NA 
10 u 10 u ND ND O/l NA NA 
10 u 10 u ND ND O/l NA NA 
10 u 10 u ND ND O/l NA NA 
10 u 10 u ND ND O/l NA NA 
10 u 10 u ND ND O/l NA NA 
10 u 10 u ND ND O/l NA NA 
10 u 10 u ND ND O/l NA NA 
10 u 10 u ND ND O/l NA NA 
10 u 10 u ND ND O/l NA NA 
10 u 10 u ND ND O/l NA NA 
10 u 10 u ND ND O/l NA NA 
10 u 10 u ND ND O/l NA NA 
10 u 10 u ND ND O/l NA NA 
10 u 10 u ND ND O/l NA NA 
10 u 10 u ND ND O/l NA NA 
10 u 10 u ND ND O/l NA NA 
10 u 10 u ND ND O/l NA NA 
10 u 10 u ND ND O/l NA NA 
10 u 10 u ND ND O/l NA NA 

10 u 10 u ND ND O/l NA NA 
10 u 10 u ND ND O/l NA NA 
10 u 10 u ND ND O/l NA NA 
10 u 10 u ND ND O/l NA NA 
10 u 10 u ND ND O/l NA NA 
10 u 10 u ND ND O/l NA NA 
10 u 10 u ND ND O/l NA NA 
10 u 10 u ND ND O/I NA NA 

.6 

1 / 

LOCATION OF FREQUENCY AVERAGE MEDIAN 
MAXIMUM OF OF POSITIVE OF POSITIVE 
DETECTED DETECTION DETECTIONS DETECTIONS 



SAMPLE ID 
DATE SAMPLED 

SEMIVOLATILES @g/I) 
PHENOL 
BIS(2CHLOROETHYL)ETHER 
Z-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2.METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2.NITROPHENOL 
2,4-DIMETHYLPHENOL 
BIS(2-CHLGROETHOXY)METHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
I-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5TRICHLOROPHENOL 
2CHLORONAFHTHALENE 
2.NITROANILINE 
DIMETHYLPHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 

08129197 11GWOA. WI<4 

DEEP GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MINIMUM MAXIMUM 
NONDETECTED NONDETECTED 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 u 
25 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
‘10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
25 U 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

7 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 
DETECTED DETECTION 

O/l 
O/l 
O/l 
O/l 
O/l 
O/l 
O/l 
O/l 
O/l 
O/l 
O/l 
O/l 
O/l 
O/l 
011 
O/l 
O/l 
O/l 
O/l 
O/l 
O/l 
O/l 
011 
O/l 
O/l 
O/l ” 
Oil 
O/l 
O/l 
O/l 
O/l 
O/l 
O/l 
O/l 

AVERAGE 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

MEDIAN 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPLE ID 
DATE SAMPLED 

SEMIVOLATILES (ug/l) (cant) 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYLPHTHALATE 
4CHLOROPHENYIrPHENYLETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE (1) 
4-BROMOPHENYL-PHENYLETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3,3’-DICHLOROBENZIDIE 
BENZO(A)ANTHRACENE 
CHRYSENE 
!3IS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(l,2,3CD)PYRENE 
DIBENZO(AH)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

08/29/97 1 lGvOAWK4 8 

) :, 

MINIMUM 
NONDETECTED 

10 u 
10 u 
10 u 
10 u 
10 u 
2.5 u 
2.5 u 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

DEEP GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATKON YORKTOWN, YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

MINIMUM MAXIMUM 
DETECTED DETECTED 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 
DETECTED DETECTION 

011 
O/l 
O/l 
Oil 
Oil 
O/l 
Oil 
O/l 
O/l 
O/l 
O/l 
Oil 
Oil 
Oil 
O/1 
O/l 
O/l 
Oil 
O/l 
Oil 
O/l 
O/l 
O/l 
Oil 
Oil 
O/l 
O/l 
Oil 
O/l 

AVERAGE MEDIAN 
OF POSITIVE OF POSITIVE 
DETECTIONS DETECTIONS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPLE ID 
DATE SAMPLED 

PESTICIDES/PCBS @g/l) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC (LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 

DEEP GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 

ORGANIC COMPOUNDS 
SITE 11, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MINIMUM MAXIMUM 
NONDETECTED NONDETECTED 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 

0.015 B 
0.021 B 
0.05 UJ 
0.05 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 

0.015 B 
0.021 B 
0.05 UJ 
0.05 UJ 
0.1 IJJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF 
MAXIMUM 
DETECTED 

FREQUENCY 
OF 

DETECTION 

O/l 
011 
O/l 
O/l 
O/l 
O/l 
O/l 
O/l 
Oil 
O/l 
O/l 
O/l 
O/l 
O/l 
O/l 
O/l 
O/l 
O/l 
O/l 
O/l 
O/l 
O/l 
O/l 
O/l 
011 
O/l 
O/l 
O/l 

AVERAGE 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

MEDIAN 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

08l29191 1 lGWOA.WK4 



SAMPLE ID 
DATE SAMPLED 

EXPLOSIVES (ugfl) 
1,3-DINITROBENZENE 
2,4-DNT/2,6-DNT 26 
2,4,6=TRINITROTOLUENE 
HMX 
NITROBENZENE 
Z-NITROTOLUENE 
3-NITROTOLUENE 
AMINO-DNTS 
RDX 
TETRYL 
1,3,5=TRINITROBENZENE 

08129/97 1 lG~OkWK4 

1 .t 

DEEP GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MINIMUM MAXIMUM 
NONDETECTED NONDETECTED 

2.1 u 
2.1 u 
2.1 u 
5.2 U 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
5.2 U 
2.1 u 
2.1 u 

2.1 u 
2.1 u 
2.1 u 
5.2 U 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
5.2 U 
2.1 u 
2.1 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 
DETECTED DETECTION 

O/l 
Oil 
O/l 
O/l 
Oil 
O/l 
O/l 
O/l 
O/l 
O/l 
O/l 

AVERAGE 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

MEDIAN 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPLE ID 
DATE SAhlPLED 

TOTAL INORGANICS (q/l) 
iWJMJ.NUM 
ANTIh,lONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALClUh5 
CHROhiIUhl 
COBALT 
COPPER 
IRON 
LE.4D 
hlAGNESIUhI 
hL@JGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
V.ANADIUM 
ZINC 
CYANIDE, TOTAL 

06124197 1 lGWlA.WK4 

DEEP GROUNDWATER - FREQUENCY OF DETECTION SUMhlARY 
TOTAL INORGANICS AND CYANIDE 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

llGWllA-002 
1 l/16/96 

163000 
17 B 

501 
534 

8 
39.9 

1070000 
782 
77.6 
5090 

342000 
547 

47900 
965 
0.18 B 
382 

50700 
40.1 

IU 
13200 

16.5 K 
1260 
1190 

3u 



SAMPLE ID 
DATE SAMPLED 

TOTAL INORGANICS (q/l) 
ALUMINUhd 
ANTIMONY- 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
C.uxIUM 
CHROMIUM 
COB.&LT 
COPPER 
IRON 
LEAD 
h,lAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUh,l 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 
CYANIDE, TOTAL 

06124197 1 lC”“- 

MINIMUM M.AxIMUM MINIXIUM 
NONDETECTED NONDETECTED DETECTED 

N.4 N.4 163000 
17 8 17 B ND 
N.4 N.4 501 
N.4 NA 534 
N.4 NA 8 
N.4 NX 39.9 
NA N.4 1070000 
N.4 NA 782 
N.4 N.4 77.6 
N.4 NA 5090 
N.4 N.4 342000 
N.4 NA 547 
N.4 NA 47900 
NA NA 965 

0.18 B 0.18 B ND 
NA NA 382 
N.4 N.4 50700 
N.4 N.4 40.1 

1U 1 u ND 
N.4 N.4 13200 
NA NA 16.5 K 
NA N.4 1260 
N.4 NA 1190 

3 u 3u ND 

DEEP GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
TOTAL INORGANICS AND CYANIDE 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MAXIMUM 
DETECTED 

163000 
ND 
501 
534 

8 
39.9 

1070000 
782 
77.6 
5090 

342000 
547 

47900 
965 
ND 
382 

50700 
40.1 
ND 

13200 

LOCATION OF 
MAXIMUM 
DETECTED 

11 GWI 1 A-002 

1 lGWllA-002 
1 lGWllA-002 
llGWll.;\-002 
11 GWl 1 A-002 
llG&‘llA-002 
11 GW 11 A-002 
1 1GWll.b002 
11 GW 11 A-002 
1 lGW1 lA-002 
11GWll.b002 
11Gb’l lA-002 
IlGWllA-002 

11 GW 11 A-002 
llGb’1 l A-002 
llGWll.A-002 

1 IGWI IA-002 
16.5 K llG\VllA-002 
1260 11 GWI 1 A-002 
1190 1 lGW1 l.A-002 

ND 

FREQUENCY 
OF 

DETECTION 

AVERAGE MEDIAN 
OF POSITIVE OF POSITIVE 
DETECTIONS DETECTIONS 

163000.00 163000.00 
NA NA 

501.00 501.00 
534.00 534.00 
8.00 8.00 
39.90 39.90 

1070000.00 1070000.00 
782.00 782.00 
77.60 77.60 

5090.00 5090.00 
342000.00 342000.00 

547.00 547.00 
47900.00 47900.00 
965.00 965.00 

NA N.4 
382.00 382.00 

50700.00 50700.00 
40.10 40.10 
NA NA 

13200.00 13200.00 
16.50 16.50 

1260.00 1260.00 
1190.00 1190.00 

NA NA 

-. - 





SAMPLE ID 
D.4TE SAMPLED 

DISSOLVED INORGANICS (ug/l) 
ALUMINUM-DISS 
ANTIMONY-DISS 
ARSENIC-DISS 
BARIUM-DISS 
BERYLLIUM-DISS 
CADMIUM-DISS 
C.4LCIUM-DISS 
CHROh~lIUh~l-DISS 
COBALT-DISS 
COPPER-DISS 
IRON-DISS 
LE.4D-DISS 
h~fAGNESIUhI-DISS 
hlANG.X’JESE-DISS 
MERCURY-DISS 
NICKEL-DISS 
POT.XSSIUM-DISS 
SELENIUM-DISS 
SILVER-DISS 
SODIUM-DISS 
TH.ALLIUM-DISS 
VANADIUhf-DISS 
ZINC-DISS 

06124197 1 l~“‘WA.WK4 

f 

h~lINIMUM 
NONDETECTED 

N.4 
5B 

9.9 B 
NA 

1 U 
1 U 

NX 
1 UL 
2u 

2.9 B 
N.4 

2 u 
N.4 

3B 
0.1 U 

2u 
NA 

DEEP GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
DISSOLVED INORGANICS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MAXIMUM hfINIMUM 
NONDETECTED DETECTED 

MAXIMUh~l 
DETECTED 

LOCATiON OF 
MAXIMUM 
DETECTED 

FREQUENCY 
OF 

DETECTION 

AVERAGE MEDIAN 
OF POSITIVE OF POSITIVE 
DETECTIONS DETECTIONS 

N.4 
5B 

9.9 B 
NA 

1 U 
1U 

N.4 
1 UL 
2 u 

2.9 B 
N.4 

2 u 
N.-i 

3B 
0.1 U 

2U 
N.4 

3 UL 3 UL 
1 U 1 U 

NA N.4 
6U 6 u 

N.4 NA 
12.5 B 12.5 B 

232 
ND 
ND 

20.8 
ND 
ND 

28800 
ND 
ND 
ND 
211 
ND 
370 
ND 
ND 
ND 
840 
ND 
ND 

3550 
ND 
6.2 
ND 

-. 
) ,* 

232 
ND 
ND 

20.8 
ND 
ND 

28800 
ND 
ND 
ND 
211 
ND 
370 
ND 
ND 
ND 
840 
ND 
ND 

3550 
ND 
6.2 
ND 

llGW1 lA-OOZF 

llGWllA-OOZF 

11 GWl1.4-002F 

llGW1 l.A-002F 

llGW1 lA-002F 

1 lGW1 lA-002F 

I 1 GWl 1 A-OOZF 

11 G\t’l 1 A-002F 

l/l 
O/l 
O/l 
l/l 
O/l 
Oil 
l/l 
O/l 
O/l 
O/l 
l/l 
O/l 
l/l 
O/l 
O/l 
O/l 
l/l 
O/l 
O/l 
l/l 
O/l 
l/l 
O/l 

232.00 
NA 
NA 

20.80 
NA 
N.4 

28800.00 
NA 
N.4 
NA 

211.00 
NA 

370.00 
N.4 
NA 
N.4 

840.00 
N.4 
NA 

3550.00 
NA 
6.20 
NA 

232.00 
NA 
NA 

20.80 
NA 
NA 

28800.00 
NA 
NA 
NA 

211.00 
N.4 

370.00 
NA 
N.4 
NA 

840.00 
NA 
NA 

3550.00 
NA 
6.20 
NA 





SAMPLE ID 
DATE SAMPLED 

ENGINEERING (ug/l) 
NITRATE/NITRITE 
TOTAL DISSOLVED SOLIDS 
TOTAL SUSPENDED SOLIDS 
ORTHO-PHOSPHATE 
BROMIDE 
CHLORIDE 
SULFATE 
PROPANE 
METHANE 
ETHENE 
ETH.ANE 

MINIMUM 
NONDETECTED 

100 u 
NA 
N.4 
500 u 
500 u 
NA 
N-4 

0.64 U 
N.4 
0.4 u 
0.4 u 

DEEP GROUNDWATER - FREQUENCI’ OF DETECTION SUMMARY 
ENGINEERING PARAMETERS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

100 U 
NA 
NA 
500 u 
500 u 
N.4 
NA 

0.64 U 
N-4 
0.4 u 
0.4 u 

MINIMUM 
DETECTED 

ND 
610000 

6000000 
ND 
ND 

3300 
13300 

ND 
8.1 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
610000 

6000000 
ND 
ND 

3300 
13300 

ND 
8.1 
ND 
ND 

LOC4TION OF 
MAXIMUM 
DETECTED 

llGWllA-002 
1 lGW1 l A-002 

1 lGW1 l A-002 
11 G\S’ 11 A-002 

1 lGW1 l A-002 

FREQUENCY 
OF 

DETECTION 

O/l 
l/l 
l/l 
O/l 
O/l 
Ii1 
l/l 
Oil 
l/l 
O/l 
Oil 

AVERAGE 
OF POSITIVE 
DETECTIONS 

NA 
610000.00 
6000000.00 

NA 
NA 

3300.00 
13300.00 

NA 
8.10 
NA 
NA 

h4EDIAN 
OF POSITIVE 
DETECTIONS 

NA 
610000.00 
6000000.00 

NA 
NA 

3300.00 
13300.00 

N.4 
8.10 
N.4 
NA 

i 



SAb4PLE ID 
DATE SAMPLED 
DEPTH 

VOLATILES (uglkg) 
CHLOROMETHANE 
BROMOMETHANE 
VINY-L CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
.4CETONE 
CARBON DISULFIDE 
1, I-DICHLOROETHENE 
1,l -DICHLOROETHANE 
1,2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
l,l,l-TRICHLOROETHAN-WE 
CARBON TETRACHLORIDE 
BROhtODICHLOROIvlETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROh4ETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRAh’S-1,3-DICHLOROPROPENE 
BROMOFORhil 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENES (TOTAL) 

06124197 1 lSDO.WK4 

llSD03-01 
1 l/01/96 

O-4” 

13 u 
13 u 
13 u 
13 u 
4B 

13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 L’ 
13 u 
13 u 
13 L’ 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 L’ 

SEDIMENT - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

llSD03-OID 
1 l/01/96 

O-4” 

13 L’ 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 L’ 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 L’ 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 L’ 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

1 lSD03.02 
11101l96 

4-8” 

12 L’ 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 L’ 
12 L’ 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
35 

12 u 
I2 u 
12 u 
12 u 

1 

1 ISDO&01 
11/01/96 

O-4” 

12 u 
12 u 
12 u 
12 u 
3B 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

11 SD04-02 
1 l/01/96 

4-8” 

13 u 
13 u 
13 u 
13 u 
3B 1 

13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 



SAIvfPLE ID 
DATE SAMPLED 
DEPTH 

SEMIVOLATILES (ugkg) 
PHENOL 
BIS(2CHLOROETHYL)ETHER 
2CHLOROPHENOL 
1,3-DICHLOROBENZENE 
I,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-hIETHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
N-NITROSO-DI-N-PROPYLAlv~INE 
4WETHYLPHENOL 
HEX.4CHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIhtETHYLPHENOL 
BlS(2-CHLOROETHOXY)h,lETH.ANE 
2,CDICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO3-METHYLPHENOL 
2-h4ETHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTAIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5=TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2.NITROANILINE 
DIMETHYLPHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 

06124197 1 IS” -WK4 

! 

1 lSD03-01 
1 l/01/96 

O-4” 

410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

1000 u 
410 u 

1000 u 
410 u 
410 U 
410 u 

1000 u 
410 u 

1000 u 

SEDIMENT - FREQUENCY OF DETECTION SUMMARY 
OR-GANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

llSD03-OlD 
1 I/01/96 

O-4” 

52 B 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

1000 u 
420 U 

1000 u 
420 U 
420 U 
420 U 

1000 u 
420 U 

1000 u 

llSD03-02 
1 I/01/96 

4-8” 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 l.’ 
390 u 
390 u 
390 u 
390 L’ 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
940 u 
390 u 
940 u 
390 u 
390 u 
390 u 
940 u 
390 u 
940 L’ 

*. I 
I 
.I 

1 lSD04-01 1 lSD04-02 
I l/01/96 1 l/01/96 

O-4” 4-8” 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 L’ 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
980 U 
400 u 
980 U 
400 u 
400 u 
400 u 
980 U 
400 u 
980 U 

430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 

1000 u 
430 u 

1000 u 
430 u 
430 u 
430 u 

1000 u 
430 u 

1000 u 



SEDIMENT - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWh’, VIRGINIA 

SAMPLE ID 1 lSD03-01 llSD03-OlD 1 lSD03-02 1 lSD04-01 11 SD04-02 
DATE SAMPLED 1 l/01/96 1 l/01/96 1 l/01/96 11101/96 1 l/01/96 
DEPTH O-4" O-4" 4-8" O-4" 4-8" 

SEMIVOLATILES (II&$ (cant) 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYLPHTHALATE 
4-CHLOROPHENYL-PHENYLETHER 
FLUORENE 
4-NITRO.ANILINE 
4,6-DINITRO-2METHYLPHENOL 
N-NITROSODIPHENYL.AIvlINE (1) 
4-BROMOPHENYL-PHENYLETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHEN.ANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A).ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTH.kLATE 
DI-N-OCTYLPHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORAh’THENE 
BENZO(A)PYRENE 
INDENO(I,2,3-CD)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

1000 U 
410 U 
410 u 
410 u 
410 u 
410 u 

1000 u 
1000 u 
410 u 
410 u 
410 u 

1000 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

1000 u 
420 U 
420 U 
420 u 
420 U 
420 U 

1000 u 
1000 u 
420 U 
420 U 
420 L' 

1000 u 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

940 u 
390 u 
390 u 
390 u 
390 u 
390 u 
940 L’ 
940 u 
390 u 
390 u 
390 u 
940 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

980 U 
400 u 
400 u 
400 u 
400 u 
400 u 
980 U 
980 U 
400 u 
400 u 
400 u 
980 U 
400 I! 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
120 J 
140 J 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

1000 u 
430 u 
430 u 
430 u 
430 u 
430 u 

1000 u 
1000 u 
430 u 
430 u 
430 u 

1000 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 

06/24/97 1 lSDO.WK4 3 



SAh,fPLE ID 
DATE SAMPLED 
DEPTH 

PESTICIDEM’CBS (@kg) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
G.4IvlIvlA-BHC (LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4-DDE 
ENDRIN 
ENDOSULFAN I1 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDrWE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 

06124197 11 P’ 7 WK4 

1 

1 lSD03-01 
1 I/O l/96 

O-4” 

2.1 U 
2.1 u 
2.1 L’ 
2.1 U 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 

0.42 B 
21 U 
4.2 U 
4.2 u 
2.1 u 
2.1 u 
210 u 
42 U 
84 LJ 
42 U 
42 U 
42 U 
42 U 
42 U 

SEDIMENT - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

1 lSD03-OlD 
1 l/O1196 

O-4” 

11 u 
11 u 
11 U 
11 U 
I1 u 
11 u 
11 U 
11 U 
21 U 
21 U 
21 U 
21 U 
21 u 
21 U 
21 u 

110 u 
21 u 
21 u 
11 u 
11 u 

1100 U 
210 u 
420 U 
210 u 
210 U 
210 u 
210 U 
210 U 

11 SD03-02 
1 l/01/96 

4-8” 

9.8 U 
9.8 U 
9.8 U 
9.8 U 
9.8 U 
9.8 U 
9.8 L’ 
9.8 U 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
98 U 
20 u 
20 u 
9.8 U 
9.8 U 
980 U 
200 u 
390 u 
200 u 
200 u 
200 u 
200 u 
200 u 

llSD04-01 
1 l/01/96 

O-4” 

2u 
2U 
2U 
2u 
2 L’ 
2 u 
2u 
2u 

4.1 u 
4.1 u 
4.1 u 
4.1 u 
4.1 u 
4.1 L’ 

0.49 B 
20 u 
4.1 u 
4.1 u 

2u 
2u 

200 u 
41 u 
81 L’ 
41 u 
41 u 
41 u 
41 u 
41 u 

11 SD04.02 
1 l/01/96 

4-8” 

22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
43 u 
43 u 
43 u 
43 u 
43 u 
43 u 
43 u 

220 u 
43 u 
43 u 
22 u 
22 u 

2200 u 
430 u 
870 U 
430 u 
430 u 
430 u 
430 u 
430 u 



SAMPLE ID 1 lSD03-01 llSD03-OlD 
DATE SAMPLED 1 l/01/96 1 l/01/96 
DEPTH O-4" O-4" 

EXPLOSIVES(mgkg) 
I,3-DINITROBENZENE 
2,4-DNT/Z,GDNT 
2,4,6-TRINITROTOLUENE 
HhiX 
NITROBENZENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
AMNO-DNTS 
RDX 
TETR’iL 
1,3,5-TRINITROBENZENE 

SEDIMENT-FREQUENCYOFDETECTIONSURIhfARY 
ORGANICCOMPOUNDS 

SITEll,CTO-0354 
NAVALWEAPONSSTATIONYORKTO'(VN,YORKTOW'N,VIRGINL~ 

0.25 U 
0.25 U 

.0.25 U 
0.5 u 

0.25 u 
0.25 l-1 
0.25 U 

0.5 u 
0.5 I! 

0.65 u 
0.25 U 

0.25 IJ 
0.25 U 
0.25 u 

0.5 u 
0.25 U 
0.25 u 
0.25 U 
0.25 U 

0.5 u 
0.65 U 
0.25 U 

1 lSD03-02 
1 l/01/96 

4-8" 

0.25 U 
0.25 U 
0.25 U 

0.5 u 
0.25 U 
0.25 U 
0.25 U 
0.25 U 

0.5 u 
0.65 u 
0.25 u 

1 lSD04-01 
1 l/01/96 

O-4" 

1 lSD04-02 
1 l/01/96 

4-8" 

0.25 U 
0.25 u 
0.25 U 

0.5 u 
0.25 U 
0.25 U 
0.25 U 
0.25 u 

0.5 u 
0.65 U 
0.25 u 

0.25 u 
0.25 U 
0.25 u 

0.5 u 
0.25 U 
0.25 u 
0.25 U 
0.25 U 

0.5 u 
0.65 U 
0.25 U 

06124197 1 lSDO.WK4 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

VOLATILES (w&g) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLOROETHENE 
l,l-DICHLOROETHANE 
1,2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
I,I,l-TRICHLOROETHANE 
CARBON TETR4CHLORIDE 
BROMODICHLOROhlETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROhlETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
Z-HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENES (TOTAL) 

06l24197 IlP- “~,WK4 

MINIMUivl 
NONDETECTED 

12 u 
12 u 
12 u 
12 u 
3J3 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 L’ 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 U 
12 U 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

SEDIMENT - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL VVEAPONS STATION YORKTOWN, YORKTOVVN, VIRGINIA 

M.4XIMJM 
NONDETECTED 

13 u 
13 u 
13 u 
13 U 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 U 
13 U 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

MINIMUM M4XIAIUM 
DETECTED DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

35 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

35 
ND 
ND 
ND 
ND 

c 
‘1 
i 

LOC4TION OF FREQUENCY 
hIAXIhlUM 
DETECTED 

OF 
DETECTION 

015 
o/5 
o/5 
015 
o/5 
o/5 
o/5 
015 
015 
o/5 
o/5 
O/5 
o/5 
o/5 
o/5 
o/5 
o/5 
o/5 
015 
o/5 
o/5 
015 
o/5 
o/5 
o/5 
O/5 
O/5 
O/S 

1 lSD03-02 l/S 
O/S 
O/S 
O/S 
o/s 

AVERAGE 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 
NA 
N.4 
N.4 
NA 
NA 
N.4 
N.4 
N.4 
N.4 
NA 
N.4 
N.4 
N.4 
NA 
N.4 
NA 
N.4 
NA 
N.4 
N.4 
NA 
NA 
NA 
NA 
3.00 
NA 
NA 
NA 
NA 

MEDI.AN 
OF POSITIVE 
DETECTIONS 

NA 
N.4 
NA 
N.4 
N.4 
N.4 
NA 
N.4 
NA 
N.4 
N.4 
N.4 
NA 
NA 
NA 
NX 
N.-l 
N.4 
NA 
NA 
N.4 
N.4 
N.4 
N.4 
NA 
NA 
NA 
NA 
3.00 
N.4 
NA 
NA 
N.4 



SAMPLE ID 
DATE S.AMPLED 
DEPTH 

SEMIVOLATILES (u&) 
PHENOL 
BIS(Z-CHLOROETHYL)ETHER 
Z-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
LCDICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
N-NITROSO-DI-N-PROPYLAMINE 
4-METHYLPHENOL 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,CDIMETHYLPHENOL 
BIS(2-CHLOROETHOXY)METHAh’E 
2,CDICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYLPHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 

06124197 1 lSDO.WK4 

SEDIMENT - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MINIMUh~f 
NONDETECTED 

MAXIhWhl 
NONDETECTED 

MINIMUM MAXIhIUM 
DETECTED DETECTED 

52 B 
390 Ll 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 l-1 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
940 u 
390 u 
940 u 
390 u 
390 u 
390 u 
940 u 
390 u 
940 u 

430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 I! 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 

1000 u 
430 u 

1000 u 
430 u 
430 u 
430 u 

1000 u 
430 u 

1000 u 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF 
M4XIhIUM 
DETECTED 

FREQUENCY 
OF 

DETECTION 

o/5 
O/5 
O/5 
O/5 
015 
O/5 
O/5 
O/5 
o/5 
o/5 
O/5 
O/5 
O/5 
O/5 
O/5 
06 
O/5 
O/S 
O/5 
O/5 
O/5 
O/5 
O/5 
O/5 
O/5 
015 
O/5 
O/5 
O/5 
o/5 
O/5 
O/5 
O/5 
015 

AVERAGE MEDIAN 
OF POSITIVE OF POSITIVE 
DETECTIONS DETECTIONS 

N.4 
N.4 
N.4 
N.4 
N.4 
N.4 
N.4 
N.4 
NX 
NA 
N.4 
N.4 
N.4 
N.4 
N.4 
N.4 
NA 
NA 
N.4 
N.4 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
N.4 
NA 
NA 
N.4 
N.4 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.4 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
N.4 



SAMPLE ID 
DATE S.4MPLED 
DEPTH 

SEMIVOLATILES (ug/kg) (cant) 
4NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYLPHTHALATE 
4-CHLOROPHENYL-PHENYLETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAklINE (1) 
4-BROhlOPHENYL-PHENSLETHER 
HEXACHLOROBENZENE 
PENT.4CHLOROPHENOL 
PHEN.WTHRENE 
ANTHRACENE 
CUBAZOLE 
DI-N-BUTYLPHTHALATE 
FLUOR.mTHENE 
PY RENE 
BUTYLBENZYLPHTHAL4TE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDEN0(1,2,3-CD)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

06124197 IIS”- ~YK4 
\ 

IvlINIMUM 
NONDETECTED 

940 L’ 
390 u 
390 u 
390 u 
390 u 
390 u 
940 u 
940 u 
390 u 
390 u 
390 u 
940 u 
390 u 
390 u 
390 u 
390 u 
390 Lr 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

SEDIMENT - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

hI.tXIhlUhl hfINIh~lUM 
NONDETECTED DETECTED 

1000 u 
430 u 
430 u 
430 u 
430 u 
430 u 

1000 U 
1000 v 
430 u 
430 u 
430 u 

1000 U 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
120 J 
140 J 
ND 
ND 
ND 
ND 
ND 
ND 

M.4XIML~hl 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
120 J 
140 J 
ND 
ND 
ND 
ND 
ND 
ND 

LOC4TION OF 
MAXIhilUIvl 
DETECTED 

FREQUENCY 
OF 

DETECTION 

o/5 
015 
O/5 
o/5 
o/5 
O/5 
015 
O/5 
o/5 
or5 
O/5 
O/5 
o/5 
o/5 
o/5 
06 
06 
o/5 
o/5 
015 
o/5 
O/5 

1 lSD04-01 115 
I ISD04-01 I/5 

015 
015 
015 
o/5 
O/5 
o/5 

AVERAGE 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 
N.4 
NA 
NA 
N.4 
N.4 
N.4 
NA 
N.4 
NA 
NA 
NA 
N.4 
N.4 
N.4 
NA 
NA 
N.4 
N.4 

120.00 
140.00 

NA 
NA 
NA 
NA 
NA 
NA 

MEDIAN 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

N.4 
N.-l 
NA 
N.4 
NA 
NA 
N.4 
NA 
N.4 
N.4 
N.4 
NA 
NA 
NA 
NA 

120.00 
140.00 

NA 
NA 
NA 
NA 
NA 
NA 

i 
,’ 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

PESTICIDEWCBS (@kg) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
G.AMMA-BHC (LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPT.aCHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
END0SULF.m II 
4,4’-DDD 
END0SULF.m SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMh~l.&CHLORDANE 
TOX.-\PHENE 
AROCLOR-1016 
AROCLOR-122 1 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
.AROCLOR-1260 

SEDIMENT - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

blINIhlUh~1 M AXIMUh 1 
NONDETECTED NONDETECTED 

hfINIMUhl 
DETECTED 

2 u 
2 u 
2u 
2 u 
2U 
2 u 
2U 
2 u 

4.1 u 
4.1 u 
4.1 u 
4.1 u 
4.1 u 
4.1 u 

0.42 B 
20 u 
4.1 u 
4.1 u 

2 u 
2 u 

200 u 
41 u 
81 L’ 
41 u 
41 u 
41 u 
41 u 
41 u 

22 u 
22 u 
22 u 
22 L’ 
22 u 
22 u 
22 u 
22 u 
43 u 
43 u 
43 u 
43 u 
43 u 
43 u 
43 L’ 

220 L’ 
43 L’ 
43 u 
22 L’ 
22 u 

2200 u 
430 u 
870 U 
430 u 
430 u 
430 u 
430 u 
430 u 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

hf AXIhlL’hI 
DETECTED 

LOCATION OF FREQUENCY 
MAXIMUM OF 
DETECTED DETECTION 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

o/5 
o/5 
o/5 
o/5 
015 
o/5 
03 
015 
015 
o/5 
o/5 
o/5 
015 
o/5 
o/5 
o/5 
o/5 
o/5 
o/5 
o/5 
o/5 
o/5 
o/5 
o/5 
015 
o/5 
o/5 
015 

AVERAGE MEDIAN 
OF POSITIVE OF POSITIVE 
DETECTIONS DETECTIONS 

NA 
NA 
NA 
NA 
N.4 
NA 
NA 
N.-i 
N.4 
N.4 
N.4 
N.4 
N.4 
N.4 
N.4 
N.4 
N.4 
NA 
N.4 
NA 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 

NA 
N.4 
NA 
NA 
N.4 
NR 
NA 
N.4 
N.4 
N.4 
N.4 
NA 
N.4 
NA 
N.4 
NA 
N.4 
NA 
NA 
NA 
NA 
N.4 
NA 
NA 
NA 
NA 
N.4 
NA 

06124197 11 SDO. WK4 9 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

EXPLOSIVES (mgkg) 
1,3-DINITROBENZENE 
2,4-DNT/2,6-DNT 
2,4,6-TRINITROTOLUENE 
H h,lX 
NITROBENZENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
.MINO-DNTS 
RDX 
TETRYL 
1,3,5-TRINITROBENZENE 

06124197 1 l,rrq WK4 
! 

MINIh*lUM 
NONDETECTED 

0.25 U 
0.25 U 
0.25 U 
0.5 u 

0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.5 u 

0.65 U 
0.25 U 

SEDIMENT - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

kl.4XI h~lUk1 
NONDETECTED 

0.25 U 
0.25 U 
0.25 U 
0.5 u 

0.25 U 
0.25 U 
0.25 U 
0.5 u 
0.5 u 

0.65 U 
0.25 U 

MINIRIUM MAXIMUlvl 
DETECTED DETECTED 

ND 
ND 
ND 
ND. 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOC4TION OF 
MAXIMUM 
DETECTED 

FREQUENCY 
OF 

DETECTION 

015 
o/5 
o/5 
015 
o/5 
015 
015 
O/5 
o/5 
o/5 
oi5 

AVERAGE 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
N.4 
NX 
N.4 
N.4 
N.4 
NA 
NA 
NA 

MEDIAN 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 
N.4 
N.4 
NA 
N.4 
N.4 
NA 
NA 



SAMPLE ID 
D.4TE SAMPLED 
DEPTH 

TOTAL INORGANICS (mgkg) 
.4LUblINUIvl 
ANTIMONY 
ARSENIC 
BARIUhl 
BERYLLIUM 
CADh,lIUhl 
CALCIUM 
CI~ROIvlIUhl 
COBALT 
COPPER 
IRON 
LE.AD 
hIAGNESIUIv1 
h~lANG.4h’ESE 
MERCURY 
NICKEL 
POTr\SSIUhl 
SELENIUh,l 
SILVER 
SODlUM 
THALLIUM 
VAh ADIUhl 
ZINC 
CYANIDE, TOTAL 

1 lSD03-01 
1 l/01/96 

O-4” 

5260 5850 
0.76 U 0.99 B 
7.2 6.7 

63.2 62.8 
0.25 U 0.26 U 
0.49 0.47 
1850 1820 

6.8 7.4 
4 4.1 

11.4 11.7 
11800 14900 

18 17.7 
327 369 
129 128 

0.08 B 0.07 B 
4 4.6 

215 256 
0.76 U 0.87 
1.2 1 

43.1 u 43.8 U 
1.5 u 1.5 u 

13.9 14.6 
50.8 J 53.9 J 
0.18 U 0.18 U 

SEDIMENT - FREQUENCY OF DETECTION SUMMARY 
TOTAL INORGANICS AND CYANIDE 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

llSD03-OlD 11 SD03-02 1 lSD04.01 
1 l/01/96 1 l/01/96 1 l/01/96 

O-4” 4-8” O-4” 

3320 
0.71 u 

32.; 
0.24 U 
0.24 U 
759 
4.4 B 
1.4 
5.7 

4560 
8.2 
217 
26.7 
0.06 U 
2.6 
153 

0.71 u 
0.32 
40.4 u 

1.4 u 
6.4 

30.6 J 
0.18 B 

37.; 
0.25 U 
0.25 U 
1170 

4.8 B 
1.1 

29.4 
3020 
11.6 
249 
34.9 
0.06 U 
2.3 
207 
0.74 u 
0.28 
41.9 u 
1.5 u 
7.8 

14.5 J 
0.17 u 

11 SD04-02 
1 l/01/96 

4-8” 

2590 
0.78 U 
0.94 
26.6 
0.26 U 
0.26 U 
733 
3.4 K 
0.6 

13.2 
1670 
10.5 
176 
19.1 
0.06 U 
1.7 
148 

0.78 U 
0.26 U 
44.3 u 
1.6 U 
4.9 

10.3 J 
0.18 U 

06124197 11 SDI.WK4 



SAMPLE ID 
DATE SAhlPLED 
DEPTH 

TOTAL INORGANICS (mgkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
B.kRIUM 
BER>-LLIUM 
C.mhfIUhf 
C.tiCIUkl 
CHROhlIUM 
COB.%T 
COPPER 
IRON 
LEAD 
h,IAGNESIUM 
hlrWG.ANESE 
MERCURY 
NICKEL 
POT.ASSIUM 
SELENIUh,I 
SILVER 
SODIUh~l 
THALLIUlvl 
V.AN.kDIUM 
ZINC 
CYANIDE, TOTAL 

06124197 1 lSr’ ‘~ K4 
Y 
.i’ 

hfINIhlUb1 
NONDETECTED 

NA 
0.71 u 
NA 
N.4 

0.24 LJ 
0.24 U 
NA 
4.4 B 
N.4 
N.4 
NA 
NA 
NA 
NA 

0.06 U 
N.4 
NA 

0.71 u 
0.26 U 
40.4 u 

1.4 u 
NA 
N.4 

0.17 u 

SEDIMENT - FREQUENCY OF DETECTION SUMMARY 
TOTAL INORGANICS AND CYANIDE 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

h~IAXIhfI!h~l 
NONDETECTED 

N.4 
0.99 B 
NA 
N.4 

0.26 I? 
0.26 L’ 
NX 
4.8 B 
N.4 
N.4 
N.4 
N.4 
N.4 
NA 

0.08 I3 
NA 
N.4 

0.78 u 
0.26 U 
44.3 u 

1.6 U 
N.4 
N.4 

0.18 u 

MINIhfUhl 
DETECTED 

hI.~Ih~ILJh~l 
DETECTED 

2590 5850 
ND ND 

0.94 7.2 
26.6 63.2 
ND ND 

0.47 0.49 
733 1850 
3.4 K 7.4 
0.6 4.1 
5.7 29.4 

1670 14900 
8.2 18 
176 369 
19.1 129 
ND ND 
1.7 4.6 
148 256 

0.87 0.87 
0.28 1.2 
ND ND 
ND ND 
4.9 14.6 

10.3 J 53.9 J 
ND ND 

* 
1 ,’ 

LOCATION OF 
hWXIMUAl 
DETECTED 

llSDO3-OlD 

llSDO3-01 
1 lSD03-01 

1 lSDO3-01 
I lSD03-01 

1 lSDO3-01D 
1 lSDO3-OlD 
llSD04-01 

1 lSDO3-OlD 
1 lSDO3-01 

1 lSDO3-OlD 
1 lSDO3-01 

1 lSD03-OID 
1 lSD03-OlD 
llSDO3-OlD 
1 lSD03-01 

11 SDO3-OlD 
1 lSDO3-OID 

FREQUENCY 
OF 

DETECTION 

515 
o/5 
515 
515 
O/5 
2!5 
s/5 
315 
515 
515 
515 
515 
515 
50 
015 
5/5 
515 
1:5 
415 
0.‘5 
oi5 
515 
515 
015 

AVER.4GE MEDIAN 
OF POSITIVE OF POSITIVE 
DETECTIONS DETECTIONS 

4122.00 3590.00 
NA NA 
3.77 2.00 
44.42 37.40 
NA N.4 
0.48 0.48 

1266.40 1170.00 
5.87 6.80 
2.24 1.40 
14.28 11.70 

7190.00 4560.00 
13.20 11.60 

267.60 249.00 
67.54 34.90 
NA N.4 
3.04 2.60 

195.80 207.00 
0.87 0.87 
0.70 0.66 
NA NR 
NA N.4 
9.52 7.80 
32.02 30.60 
NA N.4 



SAMPLE ID 
DATE SAhJPLED 
DEPTH 

ENGINEERING 
PERCENT MOISTURE (%) 
NITR.kTEMITRITE (mgkg) 
TOTAL ORGANIC CARBON (mgkg) 
C.ATION EXCHANGE CAPACITY (mgk 
PH (SOLID) 

llSD03-01 llSD03-OlD 1 lSD03-02 1 lSD04-01 1 lSD04-02 
1 l/01/96 1 l/01/96 1 l/01/96 1 l/01/96 1 l/01/96 

O-4" O-4" 4-8" O-4" 4-8" 

20.7 
5u 

20000 
7300 

7.1 

SEDIMENT - FREQUENCY OF DETECTION SUMMARY 
ENGINEERING PARAMETERS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

22 15.3 18.4 
NA 6.1 4.9 u 
N.4 8700 16000 
N.4 6300 3700 
N.4 7 6.6 

22.8 
5.2 U 

10000 
3500 

6.6 

06124197 11 SDEN. WK4 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

ENGINEERING 
PERCENT htOISTURE (%) 
NITRATE/NITRITE (mgkg) 
TOTAL ORGANIC CARBON (mgikg) 
CATION EXCHANGE CAPACITY (m& 
PH (SOLID) 

SEDIMENT - FREQUENCY OF DETECTION SUMMARY 
ENGINEERING PARAMETERS 

SITE 11, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MINIMUM MAXIhIUM 
NONDETECTED NONDETECTED 

MINIMUkl 
DETECTED 

MAXIMUM 
DETECTED 

LOC4TION OF FREQUENCY AVERAGE MEDIAN 
MAXIMUM OF OF POSITIVE OF POSITIVE 
DETECTED DETECTION DETECTIONS DETECTIONS 

NA 
4.9 u 
N.4 
NA 
NA 

NA 15.3 22.8 1 lSD04-02 515 19.84 20.70 
5.2 u 6.1 6.1 1 lSD03-02 l/4 6.10 6.10 
NA 8700 20000 llSD03-01 414 13675.00 13000.00 
NA 3500 7300 1 lSD03-01 4/4 5200.00 5000.00 
N.4 6.6 7.1 I ISD03-01 4r4 6.83 6.80 

06124197 1 lc- -‘?$.WK4 
1 



SAMPLE ID 
DATE SAh4PLED 
DEPTH 

SEMIVOLATILES (u&g) 
PHENOL 
BIS(Z-CHLOROETHYL)ETHER 
2CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2t-OXYBIS(l-CHLOROPROPANE) 
4METHYLPHENOL 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BIS(2-CHLOROETHOXY)METHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTH.&ENE 
4CHLOROANILlNE 
HEX.4CHLOROBUTADIENE 
4-CHLORO-3METHYLPHENOL 
Z-METHYLNAPHTHALENE 
HEX.4CHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYLPHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 

06124197 17SSO.WK4 

17SSOlA 
1 l/02/96 

O-6” 

510 u 
510 u 
510 U 
510 u 
510 u 
510 u 
510 u 
510 U 
510 U 
510 u 
510 U 
510 U 
510 u 
510 u 
510 U 
510 u 
510 u 
510 U 
510 U 
510 U 
510 U 
510 U 
510 U 
510 u 

1200 u 
510 u 

1200 U 
510 U 
510 u 
510 u 

1200 u 
510 u 

1200 u 
1200 U 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

17SSOIB 
lllO2196 

O-6” 

450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 L’ 
450 u 
450 u 

1100 u 
450 u 

1100 u 
450 u 
450 u 
450 u 

1100 u 
450 u 

1100 u 
1100 u 

17SSOZA 
1 l/02/96 

O-6” 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 ‘J 
400 u 
400 u 
400 ‘J 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
980 u 
400 u 
980 u 
400 u 
400 u 
400 u 
980 u 
400 u 
980 U 
980 U 

1 

17SSOZB 
1 l/02/96, 

O-6” 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

. 950 u 
390 u 
950 u 
390 u 
390 u 
390 u 
950 u 
390 u 
950 u 
950 u 

17SS03A 
1 l/03/96 

O-6” 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 L’ 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 I’ 
400 u 
400 u 
400 u 
960 U 
400 u 
960 U 
400 I-1 
400 u 
400 u 
960 U 
400 u 
960 U 
960 U 

17SS03B 
1 l/03/96 

O-6” 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
910 u 
370 u 
910 u 
370 u 
370 u 
370 u 
910 u 
370 u 
910 u 
910 u 

17SSO5.4 
1 l/02/96 

O-6” 

520 U 
520 u 
520 U 
520 U 
520 u 
520 U 
520 U 
520 u 
520 L’ 
520 U 
520 U 
520 u 
520 U 
520 U 
520 U 
520 U 
520 u 
520 u 
520 u 
520 U 
520 U 
520 u 
520 u 
520 u 

1300 u 
520 u 

1300 u 
520 u 
520 U 
520 U 

1300 u 
520 U 

1300 u 
1300 u 

17SSOSB 
1 l/02/96 

0-C’ 

380 U 
380 U 
380 u 
380 U 
380 u 
380 u 
380 U 
380 u 
380 u 
380 u 
380 u 
380 U 
380 U 
380 u 
380 u 
380 u 
380 u 
380 u 
380 U 
380 U 
380 U 
380 U 
380 u 
380 u 
930 u 
380 u 
930 u 
380 u 
380 u 
380 u 
930 u 
380 U 
930 u 
930 u 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

SEXIIVOLATILES (ug/kg)(cont) 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYLPHTHALATE 
4-CHLOROPHENYLPHENYLETHER 
FLUORENE 
4-NITRO.WILINE 
4,6-DINITRO-Z-METHYLPHENOL 
N-NITROSODIPHENYL.AMINE (1) 
4-BROMOPHENYLPHENYLETHER 
HEXACHLOROBENZENE 
PENT.ACHLOROPHENOL 
PHENrWTHRENE 
ANTHR.4CENE 
C.-U\BAZOLE 
DI-N-BUTYLPHTH.ALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHAL.4TE 
3,3’-DICHLOROBENZIDINE 
BENZO(A).ANTHR,4CENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDEN0(1,2,3CD)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

0612497 17SP^ ‘VK4 

17SSOlA 
1 l/02/96 

O-6” 

510 u 
510 u 
510 u 
510 u 
510 u 

1200 U 
1200 L’ 
510 u 
510 u 
510 u 

1200 u 
510 u 
510 I.’ 
510 u 
510 u 
510 u 
510 u 
510 u 
510 u 
510 u 
510 u 
510 u 
510 u 
510 u 
510 u 
510 u 
510 u 
510 u 
510 u 

SURFACE SOIL - FREQUENCY OF DETECTION SUMh%ARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

17SSOlB 
lllO2196 

O-6” 

450 u 
450 u 
450 u 
450 u 
450 u 

1100 u 
1100 u 
450 u 
450 u 
450 u 

1100 U 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 L’ 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 

17SSO2.4 
11102196 

O-6” 

400 u 
400 u 
400 u 
400 u 
400 u 
980 U 
980 u 
400 u 
400 u 
400 u 
980 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

17SSOZB 
1 l/02/96 

O-6” 

390 u 
390 u 
390 u 
390 u 
390 u 
950 u 
950 u 
390 u 
390 u 
390 u 
950 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
46 J 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

17SS03A 
1 l/03/96 

O-6” 

400 u 
400 u 
400 u 
400 u 
400 u 
960 U 
960 U 
400 u 
400 u 
400 u 
960 U 
400 u 
400 u 
400 u 
400 u 
46 J 
55 J 

400 u 
400 u 
45 J 
61 J 

400 u 
400 u 
92 J 
42 J 
71 J 
54 J 

400 u 
57 J 

17SS03B 
lllO3196 

O-6” 

370 u 
370 u 
370 u 
370 u 
370 u 
910 u 
910 u 
370 u 
370 u 
370 u 
910 U 
370 u 
370 u 
370 u 
370 u 
54 J 
59 J 

370 u 
370 u 
370 u 
63 J 

370 u 
370 u 
72 J 
41 J 

370 u 
370 u 
370 u 
370 u 

17sso5.4 
1 l/02/96 

O-6” 

520 U 
520 U 
520 L’ 
520 U 
520 U 

1300 u 
1300 U 
520 u 
520 U 
520 u 

1300 u 
520 U 
520 u 
520 L’ 
520 U 
520 U 
520 U 
520 u 
520 U 
520 u 
520 U 
520 U 
520 U 
520 u 
520 U 
520 U 
520 U 
520 U 
520 U 

17SSOSB 
1 l/02/96 

O-6” 

380 U 
380 u 
380 u 
380 U 
380 u 
930 u 
930 u 
380 u 
380 U 
380 U 
930 u 
380 u 
380 L’ 
380 u 
380 U 
380 u 
380 u 
380 U 
380 u 
380 U 
380 U 
380 u 
380 u 
380 u 
380 U 
380 U 
380 U 
380 U 
380 u 

:, 



SAMPLE ID 
DATE SAhlPLED 
DEPTH 

PESTICIDEWPCBS (ug/kg) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPH.4-CHLORDANE 
GAMh~lA-CHLORDANE 
TOX.AFHENE 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 

17SSOlA 17SSOIB 
1 I/02/96 1 l/02/96 

O-6" O-6" 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

2.6 U 
2.6 U 
2.6 U 
2.6 u 
2.6 U 
2.6 U 
2.6 U 
5.2 u 
5.2 u 
1.1 J 
5.2 u 
5.2 u 
5.2 u 

0.41 J 
1.5 J 
5.2 u 
5.2 u 
2.6 U 
2.6 U 
260 U 
52 u 

100 U 
52 u 
52 u 
52 u 
52 U 
52 u 

2.1 UL 
2.1 UL 
2.1 UL 
2.1 UL 
2.1 UL 
2.1 UL 
2.1 UL 
4.2 UL 
4.2 UL 
4.2 UL 
4.2 UL 
4.2 UL 
4.2 IJL 
4.2 UL 
21 UL 
4.2 UL 
4.2 UL 
2.1 UL 
2.1 UL 
210 UL 
42 UL 
84 UL 
42 UL 
42 UL 
42 UL 
42 UL 
42 UL 

17SS02A 17SS02B 17SS03A 
1 l/O2196 1 l/02/96 11103/96 

O-6" O-6" O-6" 

2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
4.1 u 
4.1 u 
4.1 u 
4.1 u 
4.1 L' 
4.1 u 

0.13 J 
0.8 J 
4.1 u 
4.1 u 
2.1 u 
2.1 u 
210 u 
41 u 
83 u 
41 u 
41 u 
41 u 
41 u 
41 u 

2u 
2u 
2u 
2 u 
2 u 
2u 
2u 
4 u 
4 u 
4 u 
4 u 
4 u 
4u 
4 u 

20 u 
4 u 
4 u 

0.24 J 
2u 

200 Lr 
40 u 
79 u 
40 u 
40 u 
40 u 
40 u 
40 u 

2 u 
2 u 
2 u 
2U 
2u 
2U 
2 u 
4 u 
4U 
4u 
4 u 
4 u 
4 u 

0.56 J 
20 u 
4 u 
4U 
2 u 
2 u 

200 u 
40 u 
80 u 
40 u 
40 u 
40 u 
40 u 
40 u 

17SS03B 17SSOSA 17SSOSB 
1 l/03/96 11102196 11lO2l96 

O-6" O-6" O-6" 

1.9 u 
1.9 u 
1.9 u 
1.9 U 
1.9 u 
1.9 u 
1.9 U 
3.8 U 
3.8 u 
3.8 u 
3.8 u 
3.8 U 
3.8 u 

0.49 J 
19 u 

3.8 u 
3.8 U 
1.9 u 
1.9 u 
190 u 
38 U 
76 U 
38 U 
38 u 
38 U 
38 u 
38 U 

2.6 U 
2.6 U 
2.6 U 
2.6 U 
2.6 U 
2.6 U 
2.6 U 
5.2 u 

0.63 J 
5.2 U 
5.2 U 
5.2 U 
5.2 U 

0.94 J 
26 U 
5.2 U 
5.2 u 
2.6 U 
2.6 U 
260 U 
52 U 

100 u 
52 U 
52 U 
52 U 
52 U 
52 U 

1.9 u 
1.9 u 
1.9 U 
1.9 U 
1.9 u 
1.9 u 
1.9 u 
3.9 u 

0.43 J 
3.9 u 
3.9 u 
3.9 u 
3.9 u 

0.49 J 
19 u 

3.9 u 
3.9 u 
1.9 U 
1.9 u 
190 u 
39 L’ 
77 u 
39 u 
39 u 
39 u 
39 u 
39 u 

06124197 17SSO.WK4 



SAhlPLE ID 
DATE SAMPLED 
DEPTH 

EXPLOSIVES (mg/kg) 
1,3-DINITROBENZENE 
2,4-DNT/2,6-DNT 26 
2,4,6-TRINITROTOLUENE 
HhIX 
NITROBENZENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
AMNO:DNTS 
RDX 
TETRYL 
1,3,5-TRINITROBENZENE 

06124197 17P”?yK4 

1 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

17SSOl.A 17SSOlB 
11102196 11102196 

O-6” O-6” 

0.25 U 
0.25 L’ 
0.25 u 
0.5 u 

0.25 U 
0.25 u 
0.25 U 
0.25 U 
0.5 L’ 

0.65 U 
0.25 u 

0.25 U 
0.25 U 
0.25 U 
0.5 u 

0.25 U 
0.25 u 
0.25 U 
0.25 U 
0.5 u 

0.65 U 
0.25 L’ 

17SSOZA 17SS02B 17SS03A 17SS03B 17SS05A 17SSOSB 
1 l/02/96 11102196 lllO3196 11103196 1 l/02/96 lllO2196 

O-6” O-6” O-6” O-6” O-6” O-6” 

0.25 U 0.25 U 
0.25 u 0.25 U 
0.25 U 0.25 U 
0.5 u 0.5 u 

0.25 U 0.25 u 
0.25 U 0.25 U 
0.25 L’ 0.25 U 
0.25 U 0.25 U 
0.5 u 0.5 L’ 

0.65 U 0.65 U 
0.25 u 0.25 u 

0.25 U 
0.25 U 
0.25 U 
0.5 u 

0.25 U 
0.25 u 
0.25 U 
0.25 u 
0.5 L’ 

0.65 U 
0.25 U 

0.25 U 
0.25 u 
0.25 u 
0.5 u 

0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.5 u 

0.65 U 
0.25 U 

0.25 U 
0.25 u 
0.25 U 
0.5 u 

0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.5 L’ 

0.65 U 
0.25 U 

0.25 U 
0.25 I! 
0.25 U 
0.5 u 

0.25 U 
0.25 u 
0.25 U 
0.25 U 
0.5 u 

0.65 U 
0.25 U 



SAhtPLEID 
D;TTESAMPLED 
DEPTH 

SEMIVOLATILES @g/kg) 
PHENOL 
BIS(2CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2'-OXYBIS(l-CHLOROPROPANE) 
4-XIETHTLPHENOL 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2.NITROPHENOL 
2,4-DIMETHYLPHENOL 
BIS(2-CHLOROETHOXY)hIETHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4CHLOROANILINE 
HEX.4CHLOROBUTADIENE 
4-CHLORO-3-hlETHYLPHENOL 
2-METHYLNAPHTHALENE 
HEX.4CHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
ZCHLORONAJ'HTHALENE 
2-NITROANILINE 
DIMETHYLPHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 

06!24/97 17SSO.WK4 

17SSO6.4 
11/03/96 

O-6" 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
,370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
900 u 
370 u 
900 u 
370 u 
370 u 
370 u 
900 u 
370 u 
900 u 
900 u 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 

ORGANIC COMPOUNDS 
SITE 17, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

17SS06B 
11103/96 

O-6" 

350 u 
350 u 
350 u 
350 U 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 U 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
850 U 
350 u 
850 U 
350 u 
350 u 
350 U 
850 u 
350 u 
850 U 
850 U 

17SS07A 
11/02/96 

O-6" 

380 u 
380 u 
380 u 
380 U 
380 u 
380 U 
380 U 
380 L' 
380 u 
380 u 
380 U 
380 u 
380 U 
380 L' 
380 I! 
380 U 
380 U 
380 U 
380 u 
380 U 
380 U 
380 u 
380 u 
380 u 
910 u 
380 U 
910 u 
380 u 
380 u 
380 U 
910 U 
380 U 
910 u 
910 u 

17SS07B 
11/02/96 

O-6" 

340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
830 U 
340 u 
830 U 
340 U 
340 u 
340 u 
830 U 
340 u 
830 U 
830 u 

17SSO8 
11103196 

O-6" 

790 u 
790 u 
790 u 
790 L' 
790 u 
790 u 
790 u 
790 u 
790 u 
790 u 
790 u 
790 u 
790 u 
790 u 
790 u 
790 u 
790 u 
390 J 
790 u 
790 u 
790 u 
94 J 

790 u 
790 u 

1900 u 
790 u 

1900 u 
790 u 
790 u 
790 u 

1900 u 
430 J 

1900 u 
1900 u 

17SS08D 
11/03196 

O-6" 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
980 U 
400 u 
980 U 
400 u 
400 u 
400 u 
980 U 
400 u 
980 U 
980 U 

17sso9 
11/03/96 

O-6" 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 L! 
390 u 
390 u 
390 u 
390 u 
390 u 
54 J 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
950 u 
390 u 
950 u 
390 u 
390 u 
390 u 
950 u 
51 J 

950 u 
950 u 

17SSlO 
11/03/96 

O-6" 

1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 u 
1600 L' 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 u 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
3900 u 
1600 U 
3900 u 
1600 U 
2800 
1600 U 
3900 u 

190 J 
3900 u 
3900 u 



SMPLE ID 
D.ATE SAMPLED 
DEPTH 

SERIIVOLATILES (@kg)(cont) 
DIBENZOFURAN 
2,CDINITROTOLUENE 
DIETHYLPHTHALATE 
4-CHLOROPHENYL-PHENYLETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLrZhIINE (1) 
4-BRGMOPHENYL-PHENYLETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
C.ARBAZOLE 
DI-N-BUTYLPHTH.ALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(l,Z,S-CD)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

06/24/97 17SSn ‘&jK4 

17SS06A 
1 l/O3196 

O-6” 

370 u 
370 u 
370 u 
370 u 
370 u 
900 u 
900 u 
370 u 
370 u 
370 u 
900 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

17SS06B 
1 l/03/96 

O-6” 

350 u 
350 u 
350 u 
350 I! 
350 u 
850 U 
850 U 
350 u 
350 u 
350 u 
850 L’ 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 U 
350 u 
48 J 

350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 

17SSO7.4 
1 l/02/96 

O-6” 

380 U 
380 U 
380 U 
380 U 
380 U 
910 U 
910 u 
380 U 
380 U 
380 u 
910 u 
290 J 
380 U 
23 J 

380 U 
280 J 
260 J 
380 u 
380 U 
380 u 
140 J 
380 u 
380 u 
120 J 
58 J 

380 U 
380 U 
380 U 
380 U 

17SS07B 
1 l/02/96 

O-6” 

340 u 
340 u 
340 u 
340 u 
340 u 
830 U 
830 u 
340 u 
340 u 
340 u 
830 LI 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
39 J 

340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 

17SSO8 
1 l/O3196 

O-6” 

380 J 
790 u 
790 u 
790 u 
510 J 

1900 u 
1900 u 
790 u 
790 u 
790 u 

1900 u 
4400 J 
810 J 
540 J 
790 u 

3900 J 
2600 J 
790 u 
790 u 

1300 J 
1600 J 
790 u 
790 u 

1500 J 
520 J 

1000 J 
460 J 
160 J 
460 J 

17SSOSD 
11103196 

O-6” 

400 u 
400 u 
400 u 
400 u 
400 u 
980 U 
980 U 
400 u 
400 u 
400 u 
980 L’ 
220 J 
400 u 
400 u 
400 u 
310 J 
270 J 
400 u 
400 u 
160 J 
180 J 
400 u 
400 u 
190 J 
94 J 

140 J 
87 J 

400 u 
87 J 

17SSOP 
1 l/03/96 

O-6” 

43 J 
390 u 
390 u 
390 u 
52 J 

950 u 
950 u 
390 u 
390 u 
390 u 
950 LJ 
640 
98 J 
65 J 

390 u 
550 
460 
390 u 
390 u 
260 J 
300 J 
390 u 
390 u 
290 J 
140 J 
200 J 
100 J 
390 u 
100 J 

17SSlO 
1 l/03/96 

O-6” 

1600 U 
1600 U 
1600 U 
1600 U 
390 J 

3900 u 
3900 u 
1600 U 
1600 U 
1600 U 
3900 u 
2300 
1100 J 
170 J 

1600 U 
5900 
9500 
1600 U 
1600 U 
6500 
7600 
170 J 

1600 u 
8500 
3000 
9500 
4300 
1700 
5000 

‘i / 



SAh4PLE ID 17SS06.4 
D.4TE SAMPLED 11103196 
DEPTH O-6” 

PESTICIDES/PCBS (q/kg) 
ALPH.i-BHC 
BETA-BHC 
DELTA-BHC 
HEPTACHLOR 
ALDRIN 
HEPTrZCHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSLJLFAN II 
4,4’-DDD 
ENDOSULFAN SLJLFI-\TE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 

1.9 u 
1.9 LJ 
1.9 u 
1.9 u 
1.9 u 
1.9 U 
1.9 U 

0.24 J 
0.72 J 
3.8 U 
3.8 u 
3.8 U 
3.8 u 

0.64 J 
19 u 

3.8 L’ 
3.8 U 
1.9 u 
1.9 U 
190 u 
38 u 
75 u 
38 LJ 
38 u 
38 u 
38 U 
38 U 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

17SS06B 
1 l/03/96 

O-6” 

1.8 u 
1.8 U 
1.8 U 
1.8 U 
1.8 LJ 
1.8 U 
1.8 U 
3.5 u 

0.37 J 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
0.4 J 

25 
3.5 u 
3.5 u 
1.8 I! 
1.8 U 
180 U 
35 u 
71 u 
35 u 
35 u 
35 u 
35 LJ 
35 u 

17SS07A 
1 l/02/96 

O-6” 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 U 
1.9 u 
3.8 U 
3.8 U 
3.8 U 
3.8 u 
3.8 U 
3.8 U 

0.52 J 
3.3 J 

0.16 J 
3.8 U 
1.9 LJ 
1.9 u 
190 u 
38 LJ 
76 U 
38 U 
38 u 
38 U 
38 U 
38 U 

17SS07B 
11102196 

0.6” 

1.7 u 
1.7 LJ 
1.7 u 
1.7 u 
1.7 I? 
1.7 u 
1.7 u 
3.4 u 
3.4 u 
3.4 u 
3.4 u 
3.4 u 
3.4 u 
3.4 u 
17 u 

3.4 u 
3.4 u 
1.7 u 
1.7 u 
170 u 
34 u 
69 U 
34 u 
34 u 
34 u 
34 u 
34 u 

17SSO8 
11103196 

O-6” 

2 UL 
2 LJL 
2 UL 
2 LJL 
2 UL 
2 UL 
2 UL 
4 LJL 
4 UL 
4 LJL 
4 UL 
4 UL 
4 UL 
4 LJL 

20 UL 
4 LJL 
4 UL 
2 LJL 
2 LJL 

200 UL 
40 UL 
80 UL 
40 UL 
40 UL 
40 UL 
40 UL 
40 UL 

17SSOSD 
11103196 

O-6” 

2U 
2 u 
2u 
2 L’ 
2u 
2 u 
2 u 

4.1 u 
0.34 J 
4.1 LJ 
4.1 u 
4.1 LJ 
4.1 u 
4.1 U 
20 u 
4.1 u 
4.1 L’ 

2u 
2 u 

200 u 
41 u 
82 U 
41 u 
41 u 
41 u 
41 u 
41 u 

17sso9 
1 l/03/96 

O-6” 

17SSlO 
1 l/03/96 

O-6” 

2u 
2u 
2u 
2u 
2u 
2u 
2u 
4 u 
4 u 
4u 
4 u 
4 u 
4 u 
4 u 

20 u 
0.25 J 

4 u 
2 u 
2 u 

200 u 
40 LJ 
79 u 
40 u 
40 u 
40 u 
40 u 
40 u 

41 u 
41 u 
41 LJ 
41 U 
41 U 
41 u 
41 u 
82 U 
82 U 
82 ‘CT 
82 u 
82 U 
82 L’ 
17 J 

410 LJ 
82 U 
82 U 
41 u 
41 U 

4100 U 
820 I.’ 

1600 U 
820 U 
820 L’ 
820 U 

820 LJ 
820 U 

06124197 17SSO.WK4 



SAhJPLE ID 
DATE SAMPLED 
DEPTH 

EXPLOSIVES (mg/kg) 
13-DINITROBENZENE 
;,4-DNT/2,6-DNT 26 
2,4,6=TRINITROTOLUENE 
HhtX 
NITROBENZENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
.QvlINO-DNTS 
RDX 
TETRYL 
1,3,5-TRINITROBENZENE 

06/24/!37 17P-'-!f'K4 

17SS06A 17SSO6B 
1 l/03/96 1 l/03/96 

O-6" O-6" 

0.25 u 

0.25 u 

0.25 u 

0.5 u 

0.25 u 

0.25 u 

0.25 u 

0.25 u 

0.5 u 

0.65 U 
0.25 u 

0.25 u 

0.25 u 

0.25 u 

0.5 u 

0.25 U 

0.25 U 

0.25 U 
0.25 U 

0.5 u 

0.65 U 
0.25 U 

SURFACE SOIL -FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

17sso7.4 17SS07B 17SSO8 
1 l/02/96 11/02/96 1 l/03/96 

0.6" O-6" O-6" 

0.25 U 
0.25 U 
0.25 U 
0.5 u 

0.25 U 
0.25 U 

0.25 U 
0.25 U 

0.5 u 

0.65 U 

0.25 U 

0.25 u 

0.25 U 

0.25 U 

0.5 u 

0.25 U 

0.25 u 

0.25 U 

0.25 U 

0.5 u 
0.65 U 

0.25 U 

0.25 u 

0.25 U 

0.25 U 

0.5 u 

0.25 U 
0.25 U 
0.25 U 
0.25 U 

0.5 u 

0.65 U 
0.25 u 

17SSOID 
1 l/03/96 

O-6” 

0.25 U 
0.25 U 
0.25 u 

0.5 u 

0.25 U 
0.25 u 

0.25 U 

0.25 U 
0.5 u 

0.65 U 
0.25 U 

0.25 U 

0.25 u 

0.25 U 
0.5 u 

0.25 U 
0.25 U 
0.25 U 
0.25 U 

0.5 u 
0.65 U 

0.25 U 

0.25 U 
0.25 U 
0.25 u 

0.5 u 

0.25 u 

0.25 u 

0.25 U 
0.25 U 

0.5 u 
0.65 U 

0.25 u 



SAMPLE ID 
DATE SAhIPLED 
DEPTH 

SEMIVOLATILES (u&kg) 
PHENOL 
BIS(2CHLOROETHYL)ETHER 
2CHLOROPHENOL 
I,3-DICHLOROBENZENE 
l,C-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’.OXYBIS(l-CHLOROPROP.WE) 
4-METHYLPHENOL 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BIS(2-CHLOROETHOXY)hlETH.WE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
N.uHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUT.&DIENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTH.SLENE 
HEX.ACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYLPHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 

06124197 17SSO.WK4 

17SSI 1 
1 l/03/96 

O-6” 

420 U 
420 u 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 u 
420 U 
420 u 
420 U 
420 U 
420 u 
420 U 
420 U 
420 U 
420 U 
420 U 
48 J 

420 U 
420 U 

1000 u 
420 U 

1000 u 
420 U 

1200 
420 U 

1000 u 
420 U 

1000 u 
1000 u 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

17SS12 
1 l/04/96 

O-6” 

450 u 
450 u 
450 L’ 
450 u 
450 L’ 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
45o.L’ 
450 u 

1100 L’ 
450 u 

1100 U 
450 u 
450 u 
450 u 

1100 u 
450 u 

1100 w 
1100 U 

17SS12D 
1 l/04/96 

O-6” 

460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 I’ 
460 L’ 
460 U 
460 U 
460 U 
460 U 
460 L’ 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 

1100 u 
460 U 

1100 u 
460 U 
460 U 
460 U 

1100 u 
460 U 

1100 u 
1100 u 

17ss13 
1 l/04/96 

O-6” 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 L’ 
370 L’ 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
900 u 
370 u 
900 u 
370 u 
370 u 
370 u 
900 u 
370 u 
900 u 
900 u 

9 

17ss14 
1 l/04/96 

O-6” 

450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 

1100 u 
450 u 

1100 u 
450 u 
450 u 
450 u 

1100 u 
450 u 

1100 u 
1100 u 

17ss15 
1 l/04/96 

O-6” 

520 U 
520 u 
520 l.’ 
520 U 
520 I.’ 
520 U 
520 U 
520 u 
520 U 
520 U 
520 I! 
520 U 
520 u 
520 U 
520 U 
520 U 
520 U 
520 U 
520 U 
520 U 
520 U 
520 U 
520 u 
520 U 

1300 u 
520 U 

1300 u 
520 U 
520 u 
520 U 

1300 u 
520 U 

1300 u 
1300 u 

17SS16 
1 l/l l/96 

O-6” 

440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 

1000 u 
440 u 

1000 u 
440 u 
440 u 
440 u 

1000 u 
440 u 

1000 u 
1000 u 

._... --- . - 

17SS16D 
11/11/96 

O-6” 

440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 L’ 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 

1100 u 
440 u 

1100 u 
440 u 
440 u 
440 u 

1100 u 
440 u 

1100 u 
1100 u 

.._.....___.. .._.. ---- -- 



SAhtPLE ID 17SSll 
DATE SAMPLED 1 liO3196 
DEPTH O-6" 

SEMIVOLATILES (ug/kg)(cant) 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYLPHTHALATE 
4-CHLOROPHENYLPHENYLETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYL.~lINE (1) 
4-BROhlOPHENYL-PHENYLETHER 
HEXACHLOROBENZENE 
PENTr\CHLOROPHENOL 
PHEN.‘,NTHRENE 
.WTHR.-\CENE 
C;uIBAZOLE 
DI-N-BUTY-LPMTH.&&TE 
FLUORrWTHENE 
P’I-RENE 
BUTYLBENZYLPHTH.kL.~TE 
3,3’-DICHLOROBENZIDINE 
BENZO(A).WTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHAL.+iTE 
DI-N-OCTYLPHTH.%4TE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(.4)PYRENE 
INDENO(1,2,3CD)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

0612419’7 17SP” ‘NK4 

1 

420 L' 
420 U 
420 L' 
420 U 
130 J 

1000 U 
1000 U 
420 U 
420 U 
420 U 

1000 L’ 
610 
310 J 
420 U 
420 U 

1300 
2000 
420 L' 
420 U 

1500 
1600 
420 L' 
420 U 

2600 
700 

2300 
1100 
460 

1300 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTO\VN. VIRGINIA 

17SS12 
1 l/04/96 

0.6" 

450 u 
450 u 
450 u 
450 u 
450 u 

1100 U 
1100 U 
450 u 
450 u 
450 u 

1100 U 
450 u 
450 u 
450 u 
450 u 
65 J 
64 J 

450 u 
450 u 
45 J 
47 J 

450 u 
450 u 
60 J 

450 u 
450 u 
450 U 
450 u 
450 u 

17SS12D 
11/04/96 

O-6" 

460 U 
460 U 
460 U 
460 U 
460 U 

1100 U 
1100 u 
460 U 
460 U 
460 U 

1100 U 
61 J 

460 U 
460 U 
460 U 
110 J 
130 J 
460 U 
460 U 
74 J 
82 J 
54 J 

460 U 
96 J 

460 U 
76 J 

460 U 
460 U 
460 U 

17ss13 
11/04/96 

O-6" 

370 u 
370 u 
370 u 
370 u 
370 u 
900 u 
900 u 
370 u 
370 u 
370 u 
900 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
54 J 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

17ss14 
1 l/04/96 

O-6” 

450 u 
450 u 
450 u 
450 u 
450 LJ 

1100 U 
1100 U 
450 I! 
450 u 
450 u 

1100 U 
450 L’ 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 I! 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 

17ss15 
I l/04/96 

O-6" 

520 u 
520 u 
520 u 
520 u 
520 u 

1300 u 
1300 U 

520 U 
520 U 
520 u 

1300 u 
520 U 
520 U 
520 U 
520 U 
95 J 

150 J 
520 U 
520 L' 
120 J 
130 J 

1300 
520 I! 
200 J 

77 J 
170 J 
110 J 
520 U 
100 J 

17SS16 
1 l/l 1196 

O-6" 

17SS16D 
1 l/l II96 

O-6" 

440 u 
440 u 
440 u 
440 u 
440 u 

1000 u 
1000 u 

440 u 
440 u 
440 u 

1000 U 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 

47 J 
440 u 

48 J 
440 u 
440 u 
440 u 
440 u 
440 u 

440 u 
440 u 
440 u 
440 u 
440 u 

1100 u 
1100 u 
440 u 
440 u 
440 u 

1100 U 
440 u 
440 u 
440 u 
440 u 
440 u 

76 J 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 



SAMPLE ID 17SSll 
DATE SAMPLED 1 l/03/96 
DEPTH O-6” 

PESTICIDES/PCBS (u&g) 
ALPHA-BBC 
BET.4-BHC 
DELTA-BHC 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
END0SULF.W II 
4,4’-DDD 
END0SULF.W SULF.4TE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
G.tilhlA-CHLORD.WE 
TOXAPHENE 
AROCLOR-1016 
AROCLGR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 

17ss12 
1 l/04/96 

O-6” 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

43 u 
43 u 
43 u 
43 L’ 
43 u 
43 u 
43 u 
85 u 
85 L’ 
85 u 
85 u 
85 U 
85 U 
11 J 

430 u 
85 u 
85 L’ 
43 L’ 
43 u 

4300 u 
850 u 

1700 u 
850 U 
850 U 
850 U 
850 u 
850 U 

2.3 U 
2.3 U 
2.3 U 
2.3 U 
2.3 U 
2.3 U 
2.3 U 
4.5 u 
4.5 u 
4.5 u 
4.5 L’ 
4.5 u 
4.5 u 

PJ 
40 J 
4.5 u 
4.5 L’ 
2.3 U 
2.3 U 
230 U 
45 u 
91 u 
45 L’ 
45 u 
45 u 
45 u 
45 u 

17SSIZD 
1 liO4l96 

O-6” 

17ss13 17ss14 
1 l/04/96 1 l/04/96 

O-6” O-6” 

2.3 U 
2.3 U 
2.3 U 
2.3 U 
2.3 U 
2.3 U 
2.3 U 
4.6 U 
4.6 U 
4.6 U 
4.6 U 
4.6 U 
4.6 U 

0.66 J 
23 U 
4.6 U 
4.6 U 
2.3 U 
2.3 U 
230 U 
46 U 
93 u 
46 U 
46 U 
46 U 
46 U 
46 U 

1.9 u 
1.9 u 
1.9 u 
1.9 U 
1.9 U 
1.9 U 
1.9 U 
3.7 u 

0.75 J 
3.7 L’ 
3.7 u 
3.7 u 
3.7 u 

0.89 J 
2.1 J 
3.7 u 
3.1 u 
1.9 u 
1.9 U 
190 u 
37 u 
75 u 
37 u 
37 u 
37 u 
37 u 
37 u 

17ss15 
1 l/04/96 

O-6” 

17SS16 
1 I/l 1196 

O-6” 

17SS16D 
1 l/l l/96 

O-6” 

22 u 
22 L’ 
22 u 
22 u 
22 L’ 
22 u 
22 u 
44 u 
44 u 
44 u 
44 L’ 
44 u 
44 u 
44 L’ 

220 u 
44 u 
44 u 
22 L’ 
22 u 

2200 u 
440 u 
890 u 
440 u 
440 u 
440 u 
440 u 
440 u 

2.6 U 
2.6 U 
2.6 U 
2.6 U 
2.6 U 
2.6 U 
2.6 U 
5.3 u 
0.7 J 
5.3 u 
5.3 u 
5.3 u 
5.3 u 
1.3 J 
26 U 
5.3 u 
5.3 u 
2.6 U 
2.6 U 
260 U 
53 u 

100 U 
53 u 
53 u 
53 u 
53 u 
53 u 

2.2 u 
2.2 u 
2.2 u 
2.2 L’ 
2.2 u 
2.2 u 
2.2 u 
4.4 u 
4.4 u 
4.4 u 
4.4 u 
4.4 u 
4.4 u 
4.4 u 
22 u 

0.22 J 
4.4 u 
2.2 u 
2.2 u 
220 u 
44 u 
88 u 
44 u 
44 u 
44 u 
44 u 
44 u 

2.2 u 
2.2 u 
2.2 u 
2.2 L’ 
2.2 u 
2.2 u 
2.2 u 
4.4 u 
4.4 u 
4.4 u 
4.4 u 
4.4 u 
4.4 u 
4.4 L’ 
22 u 

0.48 J 
4.4 u 
2.2 u 
2.2 u 
220 u 
44 u 
89 U 
44 u 
44 u 
44 u 
44 u 
44 u 

06/24/97 17SSO.WK4 11 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

EXPLOSIVES (mgkg) 
I,3-DINITROBENZENE 
2,4-DNTl2,6-DNT 26 
2,4,6-TRINITROTOLUENE 
HhIX 
NITROBENZENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
AMINO-DNTS 
RDX 
TETRYL 
1,3,5-TRINITROBENZENE 

17SSll 
1 l/03/96 

O-G” 

0.25 u 
0.25 u 
0.25 U 
0.5 u 

0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.5 u 

0.65 U 
0.25 u 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

17SS12 17SS12D 17SS13 17SS14 17ss15 17SS16 
1 l/04/96 1 liO4/96 1 l/04/96 1 lJO4J96 11/04/96 1 l/I 1196 

O-6" O-6" O-6" O-6" O-6” O-6" 

0.25 u 
0.25 U 
0.25 U 
0.5 u 

0.25 U 
0.25 u 
0.25 u 
0.25 U 
0.5 u 

0.65 U 
0.25 U 

0.25 U 
0.25 u 
0.25 U 
0.5 u 

0.25 u 
0.25 I! 
0.25 U 
0.25 L’ 
0.5 u 

O.G5 u 
0.25 L’ 

06124197 17S”- lvK4 
i 

0.25 U 
0.25 U 
0.25 U 
0.5 U 

0.25 L’ 
0.25 U 
0.25 U 
0.25 U 
0.5 L’ 

0.65 U 
0.25 u 

0.25 u 
0.25 u 
0.25 U 
0.5 u 

0.25 u 
0.25 u 
0.25 u 
0.25 U 
0.5 u 

0.6s u 
0.25 u 

0.25 U 
0.25 U 
0.25 u 
0.5 u 

0.25 u 
0.25 U 
0.25 U 
0.25 U 
0.5 u 

0.65 U 
0.25 U 

0.25 U 
0.25 U 
0.25 U 
0.5 u 

0.25 u 
0.25 U 
0.25 U 
0.25 U 
0.5 u 

0.65 U 
0.25 u 

17SS16D 
1 l/l l/96 

0.6" 

0.25 U 
0.25 U 
0.25 u 
0.5 u 

0.25 u 
0.25 u 
0.25 U 
0.25 U 
0.5 u 

0.65 U 
0.25 u 



S.4MPLE ID 
DATE SAMPLED 
DEPTH 

SEMIVOLATILES (@kg) 
PHENOL 
BIS(2-CHLOROETHYL)ETHER 
2CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,CDICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
HEX.~CHLOROETH.ANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BIS(2-CHLOROETHOXY)hlETHANE 
2,CDICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
N.kPHTH.%ENE 
4-CHLOROrWILINE 
HEXACHLOROBUTADIENE 
4CHLORO-3-hlETH\r-LPHENOL 
2METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6=TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLORONAPHTH.4LENE 
2-NITROANILINE 
DIMETHYLPHTHALATE 
ACENAPHTHYLENE 
2,CDINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,CDINITROPHENOL 
4-NITROPHENOL 

06J24f97 17SSO.WK4 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

hlINIh,IUM 
NONDETECTED 

hIAXIMUM 
NONDETECTED 

340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 I-’ 
340 L! 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
830 U 
340 u 
830 U 
340 u 
340 u 
340 u 
830 U 
340 u 
830 u 
830 U 

1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 I-’ 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
1600 U 
3900 u 
1600 U 
3900 u 
1600 U 
790 u 

1600 U 
3900 u 
520 U 

3900 u 
3900 u 

hl IN1 MUM hMXIhIUhi 
DETECTED DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
54 J 
ND 
ND 
ND 
48 J 
ND 
ND 
ND 
ND 
ND 
ND 

1200 
ND 
ND 
51 J 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
390 J 
ND 
ND 
ND 
94 J 
ND 
ND 
ND 
ND 
ND 
ND 

2800 
ND 
ND 
430 J 
ND 
ND 

13 

LOCATION OF 
klAXIMUh~1 
DETECTED 

FREQLJENCY 
OF 

DETECTION 

0124 
O/24 
O/24 
O/24 
0124 
0124 

o/z4 
o/24 
o/24 
0124 
Oi24 
o/24 
O/24 
O/24 

O/24 
Oi24 
O/24 

17SSO8 2124 
0!24 
O/24 

O/24 

17SSO8 2J24 

O/24 
0124 
O/24 

O/24 
O/24 
O/24 

17SSlO 2J24 

0124 
O/24 

17SSO8 3124 
O/24 
O/24 

AVERAGE 
OF POSITIVE 
DETECTIONS 

NA 
N.4 
NA 
N.4 
NA 
N.4 
NX 
N.4 
NA 
N.4 
N.4 
N.4 
N.4 
N.4 
N.4 
N.4 
N.4 

222.00 
NA 
N.4 
NA 

71.00 
NA 
NA 
NA 
N-4 
NA 
NA 

2000.00 
NA 
N.4 

223.67 
NA 
NA 

MEDLAN 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 
NA 
N.4 
N.4 
NA 
NA 
N.4 
NA 
NA 
NA 
N.4 
NA 
NA 
N.4 

222.00 
N.4 
NA 
N.4 

71.00 
N.4 
NA 
NR 
NA 
NA 
NA 

2000.00 
NA 
N.4 

190.00 
NA 
NA 



S.WPLE ID 
DATE SAMPLED 
DEPTH 

SEMIVOLATILES (ugkg)(cont) 
DIBENZOFURAN 
Z,4-DINITROTOLUENE 
DIETHYLPHTHALATE 
4-CHLOROPHENYL-PHENYLETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE (1) 
4-BROhlOPHENYL-PHENYLETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENrWTHRENE 
ANTHRACENE 
C.kRBr\ZOLE 
DI-N-BUTYLPHTH.&aTE 
FLUORANTHENE 
PYRENE 
BLJSLBENZYLPHTH..UATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)rWTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
.BENZO(A)PYRENE 
INDEN0(1,2,3-CD)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

06124197 17SP’ ‘yK4 

d 

h,IINIh,IUM 
NONDETECTED 

340 u 
340 u 
340 u 
340 u 
340 u 
830 U 
830 U 
340 u 
340 u 
340 u 
830 U 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
350 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWh’. YORKTOWN, VIRGINIA 

hIAXIhIU~1 
NONDETECTED 

1600 u 

1600 U 
1600 U 
1600 U 
520 u 

3900 u 
3900 u 
1600 U 
1600 U 
1600 U 
3900 u 
520 u 
520 U 
520 u 

1600 U 
520 U 
520 u 

1600 U 
1600 U 
520 u 
520 U 
790 u 

1600 U 
520 u 
520 U 
520 u 
520 u 
520 u 
520 U 

hlINIMJk1 
DETECTED 

43 J 
ND 
ND 
ND 
52 J 
ND 
ND 
ND 
ND 
ND 
ND 
61 J 
98 J 
23 J 
ND 
46 J 
55 J 
ND 
ND 
45 J 
39 J 
46 J 
ND 
48 J 
41 J 
71 J 
54 J 

160 J 
57 J 

MAXIhfUM 
DETECTED 

380 J 
ND 
ND 
ND 
510 J 
ND 
ND 
ND 
ND 
ND 
ND 

4400 J 
1100 J 
540 J 
ND 

5900 
9500 

ND 
ND 

6500 
7600 
1300 

ND 
8500 
3000 
9500 
4300 
1700 
5000 

LOC.ATION OF 
haXIMU~l 
DETECTED 

17SSO8 

17SSO8 

17SSO8 
17SSlO 
17SSO8 

17SSlO 
17SSlO 

17SSlO 
17SSlO 
17ss15 

17SSlO 
17SSlO 
17SSlO 
17SSlO 
17SSlO 
17SSlO 

FREQUENCY 
OF 

DETECTION 

AVERAGE 
OF POSITIVE 
DETECTIONS 

2124 211.50 
o/24 NA 
0124 N.4 
O/24 N.4 
4124 270.50 
O/24 N.4 
0124 N.4 
O/24 N.4 
O/24 NA 
O/24 N.4 
Oi24 N.4 
7124 1217.29 
4124 579.50 
4124 199.50 
O/24 N.4 
11124 1146.36 
12i24 1302.00 
0124 NA 
O/24 N.4 
9124 1111.56 
12124 986.83 
7124 245.57 
0124 N.4 
12124 1147.33 
9124 519.11 
8124 1682.13 
7124 887.29 
3/24 773.33 
7124 1014.86 

MEDIAN 
OF POSITIVE 
DETECTIONS 

211.50 
NA 
NA 
NA 

260.00 
N.4 
N.4 
NA 
NA 
NA 
N.4 

610.00 
560.00 
117.50 

N.4 
280.00 
205.00 

NA 
NA 

160.00 
135.00 
54.00 
NA 

155.00 
94.00 
185.00 
110.00 
460.00 
100.00 

i 

i 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

PESTICIDES/PCBS (u&g) 
.ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4$-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFrW SULF.4TE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
.&PH.&CHLORD.WE 
G.Whlr\-CHLORD.-WE 
TOX.4PHENE 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR- 1248 
AROCLOR-1254 
AROCLOR-I 260 

06124197 17SSO.WK4 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MINIhlUhI MAXIhiUhl 
NONDETECTED NONDETECTED 

MINIMUM 
DETECTED 

hI.AXIhILM 
DETECTED 

LOCATION OF FREQUENCY AVER4GE MEDIAN 
MAXIMUM OF OF POSITIVE OF POSITIVE 
DETECTED DETECTION DETECTIONS DETECTIONS 

1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 I! 
1.7 u 
3.4 u 
3.4 u 
3.4 L’ 
3.4 u 
3.4 u 
3.4 u 
3.4 u 
17 u 

3.4 L’ 
3.4 L’ 
1.7 u 
1.7 u 
170 u 
34 u 
69 u 
34 u 
34 u 
34 u 
34 u 
34 u 

43 u 
43 u 
43 u 
43 u 
43 u 
43 u 
43 u 
85 u 
85 u 
85 U 
85 U 
85 u 
85 u 
44 u 

430 u 
85 u 
x5 u 
43 L’ 
43 u 

4300 L’ 
850 u 

1700 u 
850 u 
850 u 
850 U 
850 U 
850 u 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.24 J 
0.34 J 

1.1 J 
ND 
ND 
ND 

0.13 J 
0.8 J 

0.16 J 
ND 

0.24 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.24 J 17SSOGA 
0.75 J 17ss13 
1.1 J 17SSO1A 
ND 
ND 
ND 
17 J 17SSlO 
40 J 17SS12 

0.48 J 17SS16D 
ND 

0.24 J 17SS02B 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

O/24 
0124 
0124 
0124 
0124 
O/24 
0124 
1124 
7124 
1124 
0124 
O/24 
O/24 
15124 
6124 
4124 
O/24 
1124 
O/24 
0/‘24 
O/24 
O/24 
O/24 
O/24 
O/24 
O/24 
O/24 

NA 
N.4 
N.4 
N.4 
N.4 
NA 
NA 
0.24 
0.56 
1.10 
N.4 
N.4 
N.4 
2.96 
8.28 
0.28 
NA 
0.24 
NA 
N.4 
NA 
N.4 
N.4 
NA 
N.4 
NA 
NA 

NA 
N.4 
NA 
N.4 
Nh 
N-4 
NA 
0.24 
0.63 
1.10 
NX 
N.4 
N.4 
0.64 
2.05 
0.24 
N.4 
0.24 
N.4 
N.4 
N.4 
N.4 
N.4 
NX 
NA 
NA 
N.4 

15 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

EXPLOSIVES (m&g) 
1,3-DINITROBENZENE 
2,4-DNT/2,6-DNT 26 
2,4,6-TRINITROTOLUENE 
HhlX 
NITROBENZENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
AMINO-DNTS 
RDX 
TETRY L 
1,3,5-TRINITROBENZENE 

hJlNI?vIUM 
NONDETECTED 

0.25 u 
0.25 U 
0.25 u 
0.5 u 

0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.5 u 

0.65 U 
0.25 L’ 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

hi.AXIhIUM 
NONDETECTED 

0.25 L’ 
0.25 U 
0.25 U 
0.5 u 

0.25 u 
0.25 u 
0.25 L’ 
0.25 L’ 
0.5 u 

0.65 U 
0.25 U 

MINIhfUnI 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

hlAXlMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 
DETECTED DETECTION 

0124 
O/24 
0124 
O/24 
01’24 
O/24 
O/24 
O/24 
O/24 
O/24 
0124 

AVERAGE MEDIAN 
OF POSITIVE OF POSITIVE 
DETECTIONS DETECTIONS 

NA NA 
NA NA 
N.4 NA 
NA N.4 
N.4 N.4 
NA NA 
NA NA 
N.4 NA 
N.4 N.4 
NA N.4 
N.4 N.4 

06/24/97 17S99VK4 
\ 
I 



SAMPLE ID 
D.4TE SMIPLED 
DEPTH 

TOTAL INORGANICS (mg/kg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
C.ADhIIUbI 
CALCIUM 
CHROMIUh~f 
COBALT 
COPPER 
IRON 
LEAD 
hl.~GNESIUM 
hl.0JGANESE 
MERCURY 
NICKEL 
POTASSIUkI 
SELENIUhd 
SILVER 
SODIUM 
THALLIUM 
VAN.wxuIv~ 
ZINC 
CYANIDE 

17SSOlA 
1 l/02/96 

O-6” 

7730 
0.93 UL 
5.5 

28.3 
0.31 u 
0.31 u 
6550 

15 
2.5 

c 

1230; 
11 

1170 
74.2 
0.08 u 
5.5 
946 
0.93 UL 
0.31 u 
109 B 
1.9 U 

18.9 
32 

0.23 U 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
TOTAL INORGANICS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

17SSOlB 17SS02A 
lllO2196 11102/96 

O-6” O-6” 

4720 
0.76 UL 

22.7 
0.25 u 
0.25 u 
246 
4.2 

0.51 
1.7 

2860 
7.6 
333 
42.5 
0.06 U 
2.3 
144 

0.76 UL 
0.25 u 
58.1 B 
1.5 u 
8.5 
8.6 

0.19 U 

5160 
0.74 UL 
1.8 
19 

0.25 u 
0.25 U 
547 
5.6 

0.61 

480; 
4.1 
423 
24.9 
0.06 U 

1.9 
168 

0.74 UL 
0.25 L’ 
60.2 B 

1.5 u 
9.7 
7.1 K 

0.18 U 

17SSOZB 17SS03A 
11102/96 1 l/03/96 

O-6” O-6” 

5380 4630 4970 
0.71 UL 0.72 U 0.68 u 
1.3 2.1 1.8 

23.2 26 23.5 
0.24 U 0.24 U 0.23 U 
0.24 U 0.24 U 0.23 U 
250 1400 669 
4.8 6.4 5.2 

0.66 1.4 0.68 
2.1 27.6 1.5 

3640 5170 3850 
7.6 19.4 5.8 
382 361 384 
36.9 91.7 37.5 
0.06 U 0.1 0.06 
2.4 3.3 2.3 
148 249 204 

0.71 UL 0.72 U 0.68 u 
0.24 U 0.24 U 0.23 U 
54.6 B 29.9 u 28.4 U 
1.4 u 1.4 u 1.4 u 
10 11.5 9.5 

9.6 39.9 13 B 
0.17 U 0.17 u 0.17 u 

17SS03B 17SSOSA 17SSOSB 
1 l/03/96 1 l/02/96 1 l/02/96 

O-6” O-6” O-6” 

3470 2850 
0.95 UL 0.7 UL 
2.8 1.8 

17.3 17 
0.32 U 0.23 U 
0.32 u 0.23 U 
602 476 
6.5 4.7 
1.6 1.1 
2.4 1.9 

5550 3840 
11.2 9.4 
462 306 
93.1 74.6 
0.12 0.1 
3.3 2.3 
384 178 
1.5 L 0.99 L 

0.32 U 0.23 U 
57.9 B 35.6 B 
1.9 u 1.4 u 

11.3 7.9 
15.5 13.7 
0.24 u 0.17 u 

06124197 17SSI. WK4 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

TOTAL INORGANICS (mgkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
C.ADMIUM 
c.ax.~~ 
CHROMIUM 
COB.%T 
COPPER 
IRON 
LEAD 
h~lAGNESIUk1 
hl.ANGANESE 
MERCURI 
NICKEL 
POTASSIUhl 
SELENIUni 
SILVER 
SODIUM 
THALLIUhl 
V.ANADIUhl 
ZINC 
CYANIDE 

06/24/97 17SS’ “‘K4 

1 

17SS06A 
1 l/O3196 

O-6” 

4800 4680 
0.67 U 0.64 U 
2.1 3.4 

16.7 12.9 
0.22 L’ 0.21 U 
0.22 u 0.21 U 
425 388 
5.8 7.5 

0.82 1 
2.4 3.8 

4840 5030 
9 8.8 

386 318 
16.5 33.5 
0.19 0.15 
3.2 3.9 
194 255 
0.67 U 0.64 U 
0.22 u 0.21 u 
28.1 U 26.5 U 
1.3 u 1.3 u 

15.8 17.7 
9.3 B 8B 

0.16 U 0.16 U 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
TOTAL INORGANICS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN. YORKTOWN. VIRGINIA 

17SS06B 
1 l/03/96 

O-6” 

17sso7x 
1 l/O2196 

O-6" 

17SS07B 
11102196 

O-6” 

4220 3470 
0.68 UL 0.62 UL 

2 2.5 
17.6 15 
0.23 L’ 0.21 L’ 
0.23 U 0.21 u 
235 195 
4.7 4.3 

0.88 0.84 
4.7 3.3 

6020 6780 
5 5.4 

282 217 
64.9 63.6 
0.06 U 0.05 u 

2 1.6 
95 76.5 

0.68 UL 0.62 UL 
0.23 I! 2.1 u 
28.4 U 25.9 U 
1.4 u 1.2 u 

10.5 13 
8.1 8.6 

0.17 u 0.15 u 

17SSO8 
1 l/03/96 

O-6” 

4100 
0.72 U 
2.9 

22.4 
0.24 U 
0.24 U 
948 
5.7 
1.2 
2.5 

4220 
20.2 
319 
97.8 
0.08 B 
2.7 
214 
0.72 U 
0.24 U 
30.1 u 
1.4 u 
9.3 

22.7 
0.17 u 

17SS08D 
lllO3196 

O-6” 

17SSOY 
11103/96 

O-6” 

17SSlO 
1 l/03/96 

O-6” 

5230 3250 4300 
0.74 u 0.71 u 0.83 B 
2.8 2.9 3.5 

25.6 22.3 29 
0.25 u 0.24 L’ 0.29 
0.25 u 0.24 U 0.25 U 
753 979 1780 
6.9 5.2 9.4 
1.4 1 2.3 
2.6 2.7 4 

4610 3900 6380 
23.3 9.7 26.8 
388 272 533 
108 105 166 

0.08 B 0.08 B 0.13 
3 2.4 4.4 

283 214 373 
0.74 u 0.71 u 0.74 u 
0.25 u 0.24 U 0.25 U 
30.6 U 29.7 u 30.6 U 
1.5 u 1.4 U 1.5 u 

11.3 8.2 13.4 
24.1 17.3 124 
0.18 U 0.18 u 0.19 

i ,i 



SAhJPLE ID 
DATE SAMPLED 
DEPTH 

TOTAL INORGANICS (mg/kg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUkl 
C.mMIUM 
CALCIUM 
CHROMIUM 
COB.&LT 
COPPER 
IRON 
LEAD 
hl.iGNESIUhI 
hl.ANGANESE 
MERCURY 
NICKEL 
POT.SSSIUM 
SELENIUh,l 
SILVER 
SODIUM 
TH.ALLIUI\I 
V.%N.ADIUkl 
ZINC . 
CYANIDE 

17SSll 
1 l/03/96 

O-6” 

17SS12 
l1/04/96 

O-6” 

5070 5040 
0.77 u 0.82 U 
3.4 3.5 
31 32.3 

0.26 U 0.27 U 
0.26 U 0.27 U 
1170 2610 

9.2 8.2 
2.2 1.7 
6.2 3.9 

7380 6260 
29 15.2 

493 472 
194 254 
0.1 0.1 
4.5 4.3 
394 350 
0.77 u 0.82 U 
0.26 U 0.27 U 
31.9 u 40.6 B 

1.5 u 1.6 U 
14.6 14.5 
34.7 31.7 
0.19 u 0.22 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
TOTAL INORGANICS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN. YORKTOWN. VIRGINIA 

17SS12D 
lllO4196 

O-6” 

17ss13 
I l/04/96 

O-6” 

4780 3320 
0.84 U 0.67 U 
3.1 1.2 

31.4 12 
0.28 U 0.22 u 
0.28 U 0.22 u 
2690 125 

7.3 2.9 K 
1.7 0.45 u 

4 1.9 
5790 2150 

15 6.8 

467 202 
266 16.6 
0.11 0.08 B 
4.1 1.4 
327 91 B 
0.84 U 0.67 U 
0.28 U 0.22 u 
34.8 U 28.1 W 

1.7 u 1.3 u 
13.7 6.4 

30.8 5.6 K 
0.2 0.17 U 

17ss14 
1 l/04/96 

O-6" 

4940 
1.2 B 
4.8 

27.7 

0.27 U 
0.27 U 

5260 

12.6 

3 

3.7 

11100 
9.9 

1070 
180 

0.12 
6.2 

839 

0.82 U 

0.27 U 

34.2 I! 

1.6 U 

15.7 

25.3 

0.2 u 

17ss15 17SS16 
11104/96 1 l/l l/96 

O-6" O-6" 

7950 3460 2360 

0.95 u 0.83 U 0.8 U 
2.7 1.9 L 1.5 L 

34.2 14.2 11.3 
0.32 U 0.28 U 0.27 U 
0.32 U 0.28 U 0.27 U 
1210 759 559 
10.1 4.6 3.5 

2.6 1.3 0.86 

4.1 1.9 1.2 

6880 4200 3260 

15.8 3.7 2.5 

540 288 201 

131 55.1 35.1 

0.18 0.07 u 0.07 u 
4.9 2.6 2 

362 247 178 

0.95 L’ 0.83 U 0.95 

0.32 U 0.28 U 0.27 U 
39.6 U 141 B 132 B 

1.9 u 1.7 u 1.6 U 
19 9.8 6.9 

25.6 6.9 4.5 

0.26 0.2 u 0.19 U 

17SS16D 
1 l/l l/96 

O-6" 

06/24/97 17SSI.WK4 3 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

TOTAL INORGANICS (mgkg) 
ALUMINUM 
.iWTIMONY 
ARSENIC 
BARIUh,l 
BERYLLIUM 
CADRIIUhl 
CALCIUM 
CHRObfIUhl 
COBALT 
COPPER 
IRON 
LEAD 
hl.4GNESIUM 
hl.SNG.WESE 
hIERCURY 
NICKEL 
POT.~SSIUhl 
SELENIUhl 
SILVER 
SODIUhI 
TH.%LIUkI 
V.J.N.-iDIUh,l 
ZINC 
CYANIDE 

06124197 17SP’ &‘K4 
\ 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
TOTAL INORGANICS 

SITE 17, CTO-0354 
NAF’AL WEAPONS STATION YORKTOWN, YORKTOWN. VIRGINW 

blINIMUhl 
NONDETECTED NONDETECTED 

N.4 NA 
0.62 UL 1.2 B 
N.4 NA 
NA NA 

0.21 U 0.32 U 
0.21 u 0.32 U 
N‘4 N.4 
N.4 N.4 

0.45 u 0.45 u 
NA NA 
N.-i N.4 
N.4 N.4 
N.-l N-4 
NA NA 

0.05 u 0.08 u 
N.4 N.4 
91 B 91 B 

0.62 UL 0.95 u 
0.21 u 2.1 u 
25.9 u 141 B 
1.2 L’ 1.9 u 
NA N.4 

8B 13 B 
0.15 u 0.24 u 

hlINIMUlvl hlAXIIvlUM 
DETECTED DETECTED 

2360 7950 
ND ND 

1 5.5 
11.3 34.2 
0.29 0.29 
ND ND 
12s 6550 
2.9 K 15 

0.51 3 
1.2 27.6 

2150 12300 
2.5 29 
201 1170 
16.5 266 
0.06 0.19 

1.4 6.2 
76.5 946 
0.95 1.5 L 
ND ND 
ND ND 
ND ND 
6.4 19 
4.5 124 

0.19 0.26 

d 

‘: _’ 

LOC4TION OF 
hMXIMUM 
DETECTED 

17ss15 

17sso1.4 
17ss1.5 

17SSlO 

17SSOl.A 

17SSOI.4 

17ss14 
17SS03A 
17SSOl.A 
17SSll 

17SSO1.4 
17SS12D 
17SSO6A 
17ss14 

17SSOl.J. 
17sso5.4 

17ss15 

17SSlO 

17ss15 

FREQUENCY 
OF 

DETECTION 

24124 4578.33 4700.00 

O/24 NA NA 
24124 2.60 2.60 

24124 22.19 22.55 

Ii24 0.29 0.29 
O/24 NA N.4 

24124 1284.42 711.00 
24124 6.68 5.75 

23124 1.39 1.20 
24124 4.05 2.65 
24124 5450.42 4935.00 
24124 11.76 9.55 
24124 427.88 383.00 
24124 94.27 74.40 
12124 0.12 0.12 
24124 3.19 2.85 
23124 296.63 247.00 
3124 1.15 0.99 

0124 NA NA 
O/24 N.4 N.4 
0124 N.4 NA 

24124 11.96 11.30 
21124 23.63 17.30 
4/24 0.22 0.21 

AVERAGE 
OF POSITIVE 
DETECTIONS 

MEDI.4N 
OF POSITIVE 
DETECTIONS 

‘) 



SAMPLE ID 17SSOlA 

DATE WMPLED 1 l/02/96 
DEPTH O-6” 

ENGINEERING 
PERCENT MOISTURE (%) 
PH (SOLID) 
TOTAL ORGANIC CARBON (mgkg) 
C.4TION EXCHANGE CAPACITY (mgikg) 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ENGINEERING PARAMETERS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

17SSOlB 

11/02/96 
O-6” 

17SS02A 
11102196 

O-6” 

17SS02B 
11102196 

O-6” 

17SS03A 

1 l/O3196 
O-6” 

35.7 21.1 18.7 15.9 16.5 
N.4 NA NA N.4 NA 

12000 N.4 NA N.4 NA 
9900 N.4 NA N.4 N.4 

17SS03B 17SS05A 
11103196 11102196 

O-6” O-6” 

12 36.6 
NA NA 
NA N.4 
N.4 N.4 

06124197 17SSEN.WK4 



SAMPLE ID 17SSOSB 
DATE SAMPLED 11102196 

DEPTH O-6" 

ENGINEERING 
PERCENT MOISTURE (%) 
PH (SOLID) 
TOTAL ORGANIC CARBON (m&g) 
CATION EXCHANGE CAPACITY (mgkg) 

06124197 17Sc’-- ’ WK4 
1 

SURFACE SOIL - FREQUENm OF DETECTION SUMMARY 
ENGINEERING PARAMETERS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

17SS06A 
1 l/03/96 

O-6” 

17SS06B 
lllO3196 

O-6” 

17SS07A 
1 l/02/96 

O-6” 

17SS07B 
11102196 

O-6” 

17SSOX 
1 l/03/96 

O-6” 

14.2 
NA 
NA 
NA 

11.1 
NA 
NA 
NA 

5.6 
NA 
NA 
N.4 

12.1 
NA 
N.4 
NA 

3.4 
NA 
NA 
NA 

16.9 
NA 
NA 
NA 

17SSOSD 
1 l/03/96 

O-6” 

18.4 
NA 
NA 
N.4 

\ 

i 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

ENGINEERING 
PERCENT MOISTURE (%) 
PH (SOLID) 
TOTAL ORGANIC CARBON (mgfkg) 
CATION EXCHANGE CAPACITY (mgikg) 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ENGINEERING PARAMETERS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

17sso9 17SSlO 17SSll 17SS12 17SS12D 17ss13 17ss14 
1 l/O3196 1 l/O3196 11103196 1 l/04/96 11104196 11/04196 1 l/04/96 

0.6” O-6” O-6” O-6” O-6” O-6” O-6” 

15.8 18.4 21.7 26.5 28.2 11 27 
NA N.4 NA NA NA NA NA 
N.4 N.4 NA 1800 NA NA NA 
N.4 NA N.4 6100 NA N.4 NA 

06124197 17SSEN.WF.4 3 





SAMPLE ID 
DATE SAMPLED 
DEPTH 

ENGINEERING 
PERCENT MOISTURE (%) 
PH (SOLID) 
TOTAL ORGANIC CARBON (mgkg) 
C.4TION EXCHANGE CAPACITY (m&g) 

SURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ENGINEERING PARAMETERS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MINIh~RJlrl h~L4XIhRJh~~ 
NONDETECTED NONDETECTED 

MINIh~1I-M 
DETECTED 

MAXIMUbl 
DETECTED 

LOCATION OF FREQUENCY AVERAGE MEDIAN 
h~l.4XIMUh4 OF OF POSITIVE OF POSITIVE 
DETECTED DETECTION DETECTIONS DETECTIONS 

NA NA 3.4 36.8 17ss15 24124 19.85 18.40 
NA NA 6.5 6.5 17SS16 l/l 6.50 6.50 
NA NA 1800 12000 17SSOlA 212 6900.00 6900.00 
NA NA 6100 9900 17SSOlA 212 8000.00 8000.00 

06124197 17SSEN.WK4 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

VOLATILES (q/kg) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
,\CETONE 
CAREON DISULFIDE 
1, I-DICHLOROETHENE 
l,l-DICHLOROETHANE 
1,2-DICHLOROETHENE (TOTAL) 
CHLOROFORhI 
1,2-DICHLOROETHANE 
2-BUTANONE 
I,l,I-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROh~lODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROh~OCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRAh%-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENES (TOTAL) 

17TP01.4-07 17TPOlB-07 
lllO2l96 11/02/96 

6-7’ 6-7 

13 u 
13 u 
13 U 
13 u 
13 u 
13 u 
13 u 
13 L! 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13u 
13U 
13 u 
13 L’ 
13 u 
13 u 
13 u 
13u r 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

11 u 
11 u 
11 U 
11 u 
11 u 
11 U 
11 U 
11 u 
11 u 
11 u 
11 U 
11 u 
11 u 
11 u 
11 u 
11 U 
11 u 
11 U 
11 U 
11 u 
11 u 
11 u 
11 U 
11 u 
11 U 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

17TP02A-07 
1 l/O3196 

6-7 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 U 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 I! 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

17TP03B-0 1 
1 l/03/96 

0.5-l’ 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 

17TP03B-OlD 
1 l/03/96 

03-l’ 

13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

17TP05A-03 
1 l/O2196 

03-l’ 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

0612497 17SBO.WK4 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

SERIIVOLATILES (ugkg) 
PHENOL 
BIS(2-CHLOROETHYL)ETHER . 
Z-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BIS(2-CHLOROETHOXY)METHANE 
2,CDICHLOROPHENOL 
1,2,4=TRICHLOROBENZENE 
NAPHTHALENE 
4CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADDIENE 
2,4,6=TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYLPHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
.4CENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 

06124197 17Fpq-WK4 
f / 

17TPOlA-07 
1 l/02/96 

6-l 

440 u 
440 u 
440 u 
440 u 
440 I? 
440 u 
440. u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 

1100 u 
440 u 

1100 u 
440 u 
440 u 
440 u 

1100 u 
440 u 

1100 u 
1100 u 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

17TPOlB-07 
1 II02196 

6-7’ 

360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 

Y 360 U 
360 U 
870 u 
360 U 
870 u 
360 U 
360 U 
360 U 
870 u 
360 U 
870 U 
870 U 

17TPO2A-07 
1 l/03/96 

6-7’ 

380 U 
380 U 
380 U 
380 U 

380 U 
380 U 
380 U 
380 U 
380 U 
380 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
940 u 
380.U 
940 u 
380 U 
380 U 
380 U 
940 u 
380 u 
940 u 
940 u 

17TP03B-01 
11103196 

0.5-l’ 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
46 J 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
960 U 
400 u 
960 U 
400 u 
400 u 
400 u 
960 U 
84 J 

960 U 
960 U 

17TP03B-01 D 
1 l/03/96 

03-l’ 

420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

1000 u 
420 U 

1000 u 
420 U 
420 U 
420 U 

1000 u 
420 U 

1000 u 
1000 u 

17TPOSA-03 

1 l/02/96 
03-l’ 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 LJ 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
950 u 
390 u 
950 u 
390 u 
390 u 
390 u 
950 u 
390 u 
950 u 
950 u 

) 



SAh0’LE ID 17TPOlA-07 
DATESAMPLED 11102/96 
DEPTH 6-7 

SERIIVOLATILES (ugkg) (cant) 

DIBENZOFURAN 
2,4-DINITROTOLUENE ., 
DIETHYLPHTHALATE 
4.CHLOROPHENYL-PHENYLETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYL.~fINE(1) 
4-BROMOPHENYL-PHENYLETHER 
HEXACHLOROBENZENE 
PENT.;\CHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYLPHTHALATE 
FLUOR-iNTHENE 
PYRENE 
BUTYLBENZYLPHTH.ALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BLS(Z-ETHYLHEXSL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BENZO(B)FLUORAh’THENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDEN0(1,2,3-CD)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

06/24/9717SBO.WK4 

440 u 
440 u 
440 u 
440 u 
440 u 

1100 U 
1100 u 
440 u 
440 u 
440 u 

1100 U 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u ,I3 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 

ORGANIC COMPOUNDS 
SITE 17, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

17TPOlB-07 17TP02.4-07 
11/02/96 11103196 

6-7 6-7 

17TP03B-01 
11103196 

0.5-I’ 

17TP03B-OID 
11/03/96 

03-I’ 

360 U 
360 U 
360 U 
360 U 
360 U 
870 U 
870 U 
360 U 
360 U 
360 U 
870 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 

3 

380 U 
380 U 
380 U 
380 U 
380 U 
940 u 
940 u 
380 U 
380 U 
380 U 
940 u 
380 u 
380 I.’ 
380 U 
380 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 u 
380 U 

44 J 
400 u 
400 u 
400 u 
66 J 

960 U 
960 U 
400 u 
400 u 
400 u 
960 U 
590 
76 J 
55 J 

400 u 
580 
440 
400 u 
400 u 
260 J 
240 J 
400 u 
400 u 
300 J 
100 J 
220 J 
120 J 
400 u 
130 J 

420 U 
420 U 
420 U 
420 U 
420 U 

1000 u 
1000 u 
420 U 
420 U 
420 U 

1000 u 
55 J 

420 U 
420 U 
420 U 
92 J 

140 J 
420 U 
420 U 
55 J 
61 J 

420 U 
420 U 
100 J 
53 J 
91 J 
76 J 

420 U 
120 J 

17TP05A-03 
11102196 

03-l’ 

390 u 
390 u 
390 u 
390 u 
390 u 
950 u 
950 u 
390 u 
390 u 
390 u 
950 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 



SAMPLE ID 
DATE SA?dPLED 
DEPTH 

PESTICIDESiPCBS (ugkg) - _ 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR-1016 
AROCLOR-122 1 
AROCLOR-1232 
AROCLOR- 1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 

06124197 17S”- WK4 

'i 

17TPOlA-07 
1 l/02/96 

6-7 

2.2 u 

2.2 u 

2.2 u 

2.2 u 

2.2 u 

2.2 u 

2.2 u 

4.4 u 

4.4 u 

4.4 u 

4.4 u 

4.4 u 

4.4 u 

4.4 u 

22 u 

4.4 u 

4.4 u 

2.2 u 

2.2 u 

220 u 

44 u 

89 u 
44 u P 
44 u 
44 u 
44 u 
44 u 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAYAL WEAPONS STATION YORKTOWN, YORKTOWN, YIRGINIA 

17TPOlB-07 
1 I/02/96 

6-7’ 

1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
3.6 U 
3.6 U 
3.6 u 
3.6 U 
3.6 U 
3.6 U 
3.6 U 

0.85 J 
3.6 U 
3.6 U 
1.8 U 
1.8 U 
180 U 
36 U 
73 u 
36 U 
36 U 
36 U 
36 U 
36 U 

17TP02A-07 
1 l/03/96 

6-7 

1.9 u 
1.9 u 
1.9 u 
1.9 U 
1.9 u 
1.9 U 
1.9 u 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
3.8 u 

0.56 J 
3.8 u 
3.8 U 
1.9 u 
1.9 U 
190 u 
38 U 
77 u 
38 u 
38 U 
38 U 
38 U 
38 U 

17TP03B-01 
1 J/03/96 

0.5-l’ 

2u 
2u 
2u 
2 u 
2 u 
2u 
2 u 
4u 
4u 
4u 
4u 
4u 
4u 

0.45 J 
1.2 J 

4 L’ 
4u 
2u 
2u 

200 u 
40 u 
81 U 
40 u 
40 u 
40 u 
40 u 
40 u 

17TP03B-OlD 
11/03/96 

03-l’ 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 

110 u 
21 u 
21 u 
11 u 
11 u 

1100 u 
210 u 
420 U 
210 u 
210 u 
210 u 
210 u 
210 u 

17TP05A-03 
1 l/02/96 

03-l’ 

2u 
2u 
2u 
2u 
2u 
2u 
2U 

0.34 J 
0.25 J 
0.4 J 

4U 
4u 
4u 

25 
89 
4u 
4 u 
2u 
2u 

200 u 
40 u 
79 u 
40 u 
40 u 
40 u 
40 u 
40 u 

b 
./ 



SAhtPLE ID 
DATE SalPLED 
DEPTH 

EXPLOSIVES (mglkg) 
I,3-DINITROBENZENE 
2,4-DNTf2,6-DNT 26 
2,4,6=TRINITROTOLUENE 
Hh,fX 
NITROBENZENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
AMINO-DNTS 
RDX 
TETRYL 
1,3,5-TRINITROBENZENE 

17TPOlA-07 
llfO2f96 

6-7 

0.25 u 
0.23 u 
0.25 U 
0.5 u 

0.25 u 
0.25 u 
0.25 U 
0.25 u 
0.5 u 

0.65 U 
0.25 u 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

17TPOlB-07 17TP02A-07 
11fO2f96 11/03/96 

6-7' 6-7 

0.25 u 
0.25 u 
0.25 U 
0.5 u 

0.25 u 
0.25 u 
0.25 u 
0.25 u 

0.5 u 
0.65 U 
0.25 U 

0.25 U 
0.25 U 
0.25 u 
0.5 u 

0.25 u 
0.25 U 
0.25 U 
0.25 U 
0.5 u 

0.65 U 
0.25 u 

17TP03B-01 
llfO3l96 

0.5-l’ 

0.25 U 
0.25 U 
0.25 u 
0.5 u 

0.25 U 
0.25 U 
0.25 u 
0.25 U 
0.5 u 

0.65 U 
0.25 U 

17TP03B-OlD 
11/03/96 

03-l’ 

0.25 u 
0.25 U 
0.25 U 
0.5 u 

0.25 U 
0.25 U 
0.25 U 
0.25 u 
0.5 u 

0.65 U 
0.25 u 

17TP05.4-03 
1 l/02/96 

03-l’ 

0.25 U 
0.25 u 
0.25 U 
0.5 u 

0.25 u 
0.25 U 
0.25 U 
0.25 u 
0.5 u 

0.65 U 
0.25 u 

06/24/97 17SBO.WK4 5 



SAMPLE ID 
DATE SAhfPLED 
DEPTH 

17TP05B-03 
11/02/96 

2-3’ 

VOLATILES (ugikg) 
CHLOROMETHANE 
BROMOh,JETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
hiETHYLENE CHLORIDE 
ACETONE 
C.kRBON DISULFIDE 
l,l-DICHLOROETHENE 
l,l-DICHLOROETHANE 
1,2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
I,2-DICHLOROETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRANS-I,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENES (TOTAL) 

06/24/97 17?- ‘.\VK4 
! 

11 u 
11 u 
11 U 
11 U 
11 u 
11 u 
11 I! 
11 u 
11 u 
11 u 
11 U 
11 u 
11 u 
11 u 
11 u 
11u 
1lU ~ 
11 U 
11 u 
11 u 
11 U 
11 u 
1lU y 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

SUBSURFACE SOIL -FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

17TP06A-03 
1 l/03/96 

2-3’ 

13 u 
13 u 
13 u 
13 u 
13 u 
13 U 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 U 
13 U 
13 U 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

17TP06B-03 
1 l/03/96 

2-3 

12 u 
12 u 
12 u 
12 u 
12 u 
38 B 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

17TP07A-08 
1 l/02/96 

7-8 

12 u 
12 u 
12 u 
12 U 
12 U 
21 B 
12 u 
12 U 
12 u 
12 u 
12 u 
12 U 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 LJ 
12 u. 
12 u 
12 u 
12 u 
12 u 
12 u 
I2 u 
12 u 
12 u 
12 u 

17TP07B-08 
1 l/02/96 

7-8 

13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 



SAMPLE ID 17TP05B-03 
DATE SAMPLED 11102196 
DEPTH 2-3' 

SEhlIVOLATILES (ugkg) 
PHENOL 
BIS(Z-CHLOROETHYL)ETHER , 
2CHLOROPHENOL 
1,3-DICHLOROBENZENE 
I,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(1.CHLOROPROPANE) 
4-METHYLPHENOL 
HEX.ACHLOROETH.mE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BIS(2-CHLOROETHOXY)hlETHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
N.kPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4&TRICHLOROPHENOL 
2CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYLPHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 

380 U 

380 U 
380 U 
380 U 

380 U 

380 U 

380 U 

380 U 
380 U 
380 U 

380 U 

380 U 

380 U 

380 U 

380 U 
380 U 

380 U 
380 U 
380 u 

380 U 

380 U 
380 U 

380 U 
380 U 

910 u 
380 U 
910 u 
380 U 
380 U 
380 u 

910 u 
380 u 

910 u 
910 u 

06/24/97 17SBO.WK4 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL VVEAPONS STATION YORKTOWN, YORKTOVVN, VIRGINIA 

17TP06.k03 
1 l/03/96 

2-3' 

17TP06B-03 
1 l/03/96 

2-3' 

17TPOl.b08 
11102196 

7-S' 

420 U 380 U 420 U 
420 U 380 U 420 U 
420 U 380 U 420 U 
420 U 380 U 420 u 

420 u 380 U 420 U 
420 L! 380 U 420 U 
420 U 380 U 420 U 
420 U 380 U 420 U 
420 U 380 U 420 U 
420 U 380 U 420 U 
420 U 380 U 420 U 
420 I! 380 U 420 U 
420 L' 380 U 420 U 
420 U 380 U 420 U 
420 U 380 U 420 U 
420 U 380 U 420 U 

420 U 380 U 420 U 
420 U 380 U 420 U 

420 U 380 U 420 U 

420 U 380 U 420 U 
420 U 380 U 420 U 

420 U 380 U 420 U 
420 U 380 U 420 U 
420 I! 380 U 420 U 

1000 u 930 u 1000 u 
420 U 380 U 420 U 

1000 u 930 u 1000 u 
420 U 380 U 420 U 
420 U 380 u 420 U 
420 U 380 U 420 U 

1000 u 930 u 1000 u 
420 U 380 u 420 U 

1000 U 930 u 1000 u 
1000 u 930 u 1000 u 

7 

IITPOIB-OS 
1 l/02/96 

7-8 

420 U 
420 U 
420 U 
420 U 
420 U 

420 U 
420 U 
420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

420 U 

420 U 

1000 u 
420 U 

1000 u 
420 U 
420 U 
420 U 

1000 U 
420 U 

1000 u 
1000 u 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

SEMIVOLATILES (ug/kg) (cod) 
DIBENZOFURAN 
2,4-DINITROTOLUENE . 
DIETHYLPHTHAL.4TE 
4-CHLOROPHENYL-PHENYLETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
NNITROSODIPHENYL.4MINE (1) 
4-BROh,IOPHENYL-PHENYLETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENrWTHRENE 
.WTHRr\CENE 
CARBAZOLE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BLJTYLBENZYLPHTH.ALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHR.4CENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
Dl-N-OCTYLPHTHAL.4TE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDEN0(1,2,3-CD)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

06r24197 J7Y ‘VK4 

17TP05B-03 
1 I/02/96 

2-3' 

380 U 
380 U 

380 U 
380 U 
380 U 
910 u 
910 U 
380 U 

380 u 

380 U 
910 U 
380 U 
380 u 
380 U 

380 U 
380 U 
380 U 
380 U 
380 U 
380 U 

380 U 
380 U 
380 u 
380 U 

380 U 
380 u 

380 U 
380 U 
380 u 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

17TP06A-03 
1 l/03/96 

2-3' 

420 U 

420 U 

420 U 
420 U 

420 U 

1000 u 
1000 u 

420 L' 

420 U 
420 U 

1000 U 
420 U 
420 U 
420 L' 

420 U 

420 U 

420 U 
420 U 
420 U 
420 U 

420 U 

420 U 

420 L' 
420 U 
420 U 
420 U 
420 U 

420 U 
420 U 

17TP06B-03 
1 l/03/96 

2-3' 

380 u 

380 U 
380 U 
380 U 
380 U 
930 u 
930 u 
380 U 
380 U 
380 U 
930 u 
380 u 

380 U 

380 u 

380 U 
380 u 

380 u 

380 U 
380 u 
380 U 
380 u 

380 u 
380 U 

38i) u 

380 U 
380 u 

380 U 
380 u 

380 u 

17TPOlA-08 
1 l/02/96 

7-8 

420 U 
420 U 
420 U 
420 U 

420 U 
1000 u 
1000 u 

420 U 
420 U 
420 U 

1000 u 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 u 

420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

llTPOlB-08 
1 l/O2196 

7-8 

420 U 
420 U 
420 U 
420 U 
420 U 

1000 u 
1000 u 

420 U 
420 U 

420 U 
1000 U 
420 U 

420 U 
420 U 

420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

420 U 
420 u 

420 U 

420 U 
420 U 
420 U 
420 U 
420 U 
420 U 



SAhtPLE ID 
DATE S.AMPLED 
DEPTH 

PESTICIDEWPCBS (q/kg) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
HEPTACHLOR 
.-\LDRIN 
HEPTc\CHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAhIh~fA-CHLORDANE 
TOXAPHENE 
ARocLOR-1o16 
AROCLOR-1221 
.AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 

17TPOSB-03 
1 l/02/96 

2-3’ 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
19 u 

3.8 U 
3.8 U 
1.9 U 
1.9 U 
190 u 
38 U 
76 U 
38U r 
38 U 
38 U 
38 U 
38 U 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

17TP064-03 17TP06B-03 
11103196 11103196 

2-3’ 2-3’ 

2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 

0.85 J 
4.3 u 
4.3 u 
2.2 u 
2.2 u 
220 u 
43 u 
86 u 
43 u 
43 u 
43 u 
43 u 
43 u 

9.7 u 
9.7 u 
9.7 u 
9.7 u 
9.7 u 
9.7 u 
9.7 u 
19 u 
19 L’ 
19 U 
19 u 
19 u 
19 u 
19 u 
97 u 
19 U 
19 u 

9.7 u 
9.7 u 
970 u 
190 u 
390 u 
190 U 
190 u 
190 u 
190 U 
190 u 

17TP07A-08 
1 I/02/96 

7-8’ 

10 u 
10 u 
10 U 
10 u 
10 u 
10 u 
10 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 

100 u 
21 u 
21 u 
10 u 
10 U 

1000 u 
210 u 
420 U 
210 u 
210 u 
210 u 
210 u 
210 u 

17TP07B.08 
1 l/02/96 

7-8’ 

2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 L’ 
2.1 u 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
1.2 J 
4.2 U 
4.2 U 
2.1 L’ 
2.1 u 
210 u 
42 U 
85 U 
42 U 
42 U 
42 U 
42 U 
42 U 

06124197 17SBO.WK4 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

EXPLOSIVES (mgkg) 
1,3-DINITROBENZENE 
2,4-DNTl2,6-DNT 26 
2,4,6-TRINITROTOLUENE 
HMX 
NITROBENZENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
AMINO-DNTS 
RDX 
TETRI-L 
1,3,S-TRINITROBENZENE 

06/24/97 17P’ 9’K4 
1 

_! 

17TP05B-03 
1 l/02/96 

2-3’ 

0.25 u 
0.25 U 
0.25 U 
0.5 u 

0.25 U 
0.25 u 
0.25 u 
0.25 U 
0.5 u 

0.65 U 
0.25 U 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWh’, YORKTOWN, VIRGINIA 

17TP06A-03 17TPObB-03 
1 l/O3196 11103/96 

2-3’ t-3’ 

17TP07A-08 
1 l/02/96 

7-8’ 

0.25 u 
0.25 L’ 
0.25 U 
0.5 u 

0.25 U 
0.25 U 
0.25 U 
0.25 u 
0.5 u 

0.65 U 
0.25 u 

0.25 u 
0.25 u 
0.25 u 
0.5 u 

0.25 U 
0.25 u 
0.25 U 
0.25 U 
0.5 u 

0.65 U 
0.25 u 

0.25 u 
0.25 u 
0.25 U 
0.5 u 

0.25 U 
0.25 U 
0.25 u 
0.25 U 
0.5 L’ 

0.65 U 
0.25 u 

17TP07B-08 
1 l/02/96 

7-8’ 

0.25 U 
0.25 U 
0.25 u 
0.5 u 

0.25 U 
0.25 u 
0.25 u 
0.25 U 
0.5 u 

0.65 U 
0.25 U 
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SAMPLE ID 
DATE SAMPLED 
DEPTH 

SEMIVOLATILES (u&g) 
PHENOL 
BIS(2-CHLOROETHYL)ETHER . 
2-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-hIETHYLPHENOL 
HEX.ACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIh,lETHYLPHENOL 
BIS(Z-CHLOROETHOXY)METHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
N.-WHTHALENE 
4-CHLOROANILINE 
HEX.4CHLOROBLJT.4DIENE 
4-CHLORO-3METHYLPHENOL 
2-h,IETHYLNAFHTH.ALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4$TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYLPHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAFHTHENE 
2,CDINITROPHENOL 
4-NITROPHENOL 

06/24/97 1 7SFn ‘yK4 
i ,I 

MINIMUM 
NONDETECTED 

360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
870 U 
360 U 
870 U 
360 U 
360 U 
360 U 
870 U 
360 U 
870 U 
870 U 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

h~lAXIMUM 
NONDETECTED 

440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 

P 440 I! 
440 u 

1100 U 
440 u 

1100 u 
440 u 
440 u 
440 u 

1100 U 
440 u 

1100 u 
1100 U 

hIINIhIUhi 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
46 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
84 J 
ND 
ND 

MAXI h,lUh,l 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
46 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
84 J 
ND 
ND 

LOCATION OF 
h,l.GIMUh,I 
DETECTED 

FREQUENCY 
OF 

DETECTION 

Oil1 
Oil1 
001 
O!l 1 
Oil 1 
Oil1 
o/11 
Oil1 
001 
O/l 1 
Oil1 
Oil1 
O/l1 
o/11 
Oil1 
O!ll 
Oil1 

17TP03B-01 l/l 1 
o/11 
O/l 1 
Oil 1 
Oil1 
0111 
O/l 1 
Oil 1 
Oil 1 
O/l 1 
o/11 
O/l 1 
Oil1 
O/I 1 

17TP03B-01 l/l 1 
O/l I 
o/11 

.4VERAGE MEDIAN 
OF POSITIVE OF POSITIVE 
DETECTIONS DETECTIONS 

NA 
N.4 
NA 
N.4 
NA 
NA 
N.4 
N.4 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 

N.4 
NA 

46.00 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84.00 
NA 
NA 

NA 
NA 
NA 
N.4 
N.-i 
N.-l 
N.4 
N.4 
N.4 
N.4 
N.4 
N.4 
N.4 
NA 
N.4 
N.4 
NA 

46.00 
NA 
N.4 
N.4 
N.4 
N,4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

84.00 
NA 
NA 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

SERIIVOLATILES @g/kg) (cant) 
DIBENZOFURAN 
2,4-DINITROTOLUENE ., 
DIETHYLPHTHALATE 
4-CHLOROPHENY-L-PHENYLETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAh%INE (1) 
4-BROh,lOPHENYL-PHENYLETHER 
HEX.ACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
C.-%B.AZOLE 
DI-N-BUTYLPHTHAL.ATE 
FLUOR.-WTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHY-LHEXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(I,2,3-CD)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

MINIh4Uhl 
NONDETECTED 

h,lAXIMUM 
NONDETECTED 

hlINIblUh~I hlAXIhlUh~1 
DETECTED DETECTED 

360 U 
360 U 
360 u 
360 U 
360 U 
870 U 
870 U 
360 U 
360 U 
360 u 
870 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 u 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U fl 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 

440 u 
440 u 
440 u 
440 u 
440 u 

1100 U 
1100 u 
440 u 
440 u 
440 u 

1100 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 

44 J 
ND 
ND 
ND 
66 J 
ND 
ND 
ND 
ND 
ND 
ND 
55 J 
16 J 
55 J 
ND 
92 J 

140 J 
ND 
ND 
55 J 
61 J 
ND 
ND 
100 J 
53 J 
91 J 
76 J 
ND 
120 J 

44 J 
ND 
ND 
ND 
66 J 
ND 
ND 
ND 
ND 
ND 
ND 
590 
16 J 
55 J 
ND 
580 
440 
ND 
ND 
260 J 
240 J 
ND 
ND 
300 J 
100 J 
220 J 
120 J 
ND 
130 J 

LOCATION OF 
fvIAXIMUM 
DETECTED 

17TP03B-01 

17TP03B-01 

17TP03 B-O 1 
17TP03B.01 
17TP03B-0 1 

17TP03B-01 
17TP03B-01 

17TP03B-0 1 
17TP03B-0 1 

17TP03B-01 
17TP03B-0 1 
17TP03B-01 
17TP03B-01 

17TP03B-0 1 

FREQUENCY 
OF 

DETECTION 

Ill 1 
Oil1 
Oil1 
O!l 1 
l/11 
O/l 1 
O/l 1 
O/l 1 
O/l 1 
O/l 1 
Oil1 
2/11 
lill 
l/l 1 
o/11 
2!11 
2111 
o/11 
O/l 1 
2/l 1 
2/l 1 
.0/l 1 
o/11 
201 
2/l 1 
2111 
2/l 1 
o/11 
2/l 1 

AVERAGE 
OF POSITIVE 
DETECTIONS 

44.00 
NA 
NA 
N.4 

66.00 
NA 
N.4 
NA 
NA 
NA 
NA 

322.50 
76.00 
55.00 
N.4 

336.00 
290.00 

N.4 
NA 

157.50 
150.50 

NA 
NA 

200.00 
76.50 
155.50 
98.00 
NA 

125.00 

MEDIAh 
OF POSITIVE 
DETECTIONS 

44.00 
NA 
N.4 
N.4 

66.00 
NA 
N.4 
N.4 
N.4 
N.4 
Nh 

322.50 
76.00 
55.00 
N.4 

336.00 
290.00 

NA 
N.-i 

157.50 
150.50 

NA 
NA 

200.00 
76.50 
155.50 
98.00 
N.4 

125.00 

06124197 17SBO. WK4 13 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

PESTICIDEWPCBS (q/kg) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSLJLFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
END0SULF.W II 
4,4’-DDD 
END0SULF.W SULF.&TE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORD.WE 
GAhIhlA-CHLORDANE 
TGXAPHENE 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-I254 
AROCLOR-1260 

MINIMUM 
NONDETECTED 

1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 u 
3.6 U 
3.6 U 
3.6 U 
3.6 CT 
3.6 U 
3.6 U 
3.6 L’ 
19 u 

3.6 U 
3.6 U 
1.8 U 
1.8 U 
180 U 
36 I-’ 
73 u 
36 L’ 
36 U 
36 U 
36 U 
36 U 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MAxI~fUh~~ 
NONDETECTED 

11 u 
11 u 
,“I1 u 
11 U 
11 L’ 
11 U 
11 L’ 
21 U 
21 U 
21 U 
21 U 
21 U 
21 L’ 
21 L’ 

110 U 
21 U 
21 U 
11 U 
11 U 

1100 U 
210 U 
420 U 

P 210 u 
210 u 
210 u 
210 u 
210 u 

MINIfvIL’h~I 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.34 J 
0.25 J 
0.4 J 
ND 
ND 
ND 

0.45 J 
0.56 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIhlUh~f 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.34 J 
0.25 J 
0.4 J 
ND 
ND 
ND 
25 
89 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF 
MAXIMUhd 
DETECTED 

17TP05.4-03 
17TP05.b03 
17TP05A-03 

17TPOSA-03 
17TPOS.b03 

FREQUENCY 
OF 

DETECTION 

o/11 
0!11 
Oil1 
o/11 
O/l 1 
Oil1 
0:11 
l/l 1 
l/l 1 
l/l 1 
Oil1 
o/11 
Oil I 
2111 
601 
Oil1 
O!ll 
O/l 1 
o/11 
Oil1 
O/I 1 
O/l 1 
o/11 
O/l 1 
O/l 1 
o/11 
o/11 

AVERAGE MEDIAN 
OF POSITIVE OF POSITIVE 
DETECTIONS DETECTIONS 

NA 
NA 
N.4 
NA 
NA 
NA 
N.4 
0.34 
0.25 
0.40 
NA 
NA 
N.4 

12.73 
15.61 
NA 
N.4 
N.4 
NA 
N.4 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 

NR 
NA 
NA 
NA 
N.4 
NX 
NA 
0.34 
0.25 
0.40 
N.4 
N.4 
NA 

12.73 
1.03 
N.4 
N.4 
NA 
N.4 
N.4 
N.4 
N.4 
N.4 
NA 
NA 
NA 
NA 

06/24/97 17’- ?-WK4 
‘r 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

EXPLOSIVES (m&kg) 
1,3-DINITROBENZENE 
2,4-DNT/2,6-DNT 26 
2,4,6=TRINITROTOLUENE 
HMX 
NITROBENZENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
AMINO-DNTS 
RDX 
TETRTL 
1,3,5-TRINITROBENZENE 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MiNIhlUM MAXIMUM 
NONDETECTED NONDETECTED 

hIINIhlUM 
DETECTED 

M.AXIMUM 
DETECTED 

LOCATION OF FREQUENCY 
MAXIlvluM OF 
DETECTED DETECTION 

0.25 U 
0.25 u 
0.25 u 
0.5 u 

0.25 u 
0.25 u 
0.25 U 
0.25 u 
0.5 u 

0.65 U 
0.25 u 

0.25 U 
0.25 u 
0.25 U 
0.5 u 

0.25 u 
0.25 u 
0.25 u 
0.25 U 
0.5 u 

0.65 U 
0.25 u 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

O/l 1 
Oil1 
o/11 
O/l 1 
Oil1 
O/l 1 
o/11 
o/11 
O/l 1 
o/11 
o/11 

.4VERAGE MEDIAh’ 
OF POSITITIE OF POSITIVE 
DETECTIONS DETECTIONS 

NA 
NA 
NA 
NA 
NA 
N-4 
NA 
NA 
N.4 
N.4 
N.4 

NA 
N.4 
N.4 
N.4 
NA 
NA 
N.4 
NA 
NA 
NA 
N.4 

06/24/97 17SBO.WK4 15 



SAMPLE ID 17TPO 1 A-07 
DATE SAMPLED 11102196 
DEPTH 6-7’ 

TOTAL INORGANIC5 (mgkg) 
ALUMINWl 
ANTIMONY 
ARSENIC 
B.kRIUM 
BERYLLIUM 
C.JaMIUhI 
C.ALCIULI 
CHROMIUM 
COBALT 
COPPER 
IRON 
LErU) 
bl.4GNESIUkl 
hf.WGANESE 
h,lERCURY 
NICKEL 
POT.ASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUh,l 
V.kNADIUM 
ZINC 
CY.ANIDE 

2360 
0.8 UL 
1.5 
3.3 

0.27 U 
0.27 U 

94 
5 

0.88 
0.79 
3080 

1.8 L 
352 
3.9 

0.07 u 
1.6 

460 
0.8 UL 

0.27 u 
57 B 
1.6 U 
4.4 
4.4 K 
0.2 u 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
TOTAL INORGANICS AND CYANIDE 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

17TPO 1 B-07 
1 l/02/96 

6-7 

3660 
0.65 UL 
0.9 

13.6 
0.22 u 
0.22 u 
168 
3.5 

0.44 u 
1.1 

2870 
2.9 
251 
14.6 
0.05 u 

1.1 
95.1 
0.65 UL 
0.22 u 
33.3 B 
1.3 U 
6.2 

4K 
0.16 I! 

17TP02A07 
1 l/03/96 

6-7’ 

3110 5560 6150 
0.7 UL 0.72 UL 0.77 UL 
1.3 2.2 2.9 
5.9 23.6 25.4 

0.23 U 0.24 U 0.26 U 
0.23 U 0.24 U 0.26 U 
165 2130 1970 
4.7 7.9 9.8 

0.47 1.4 1.6 
1.2 2.9 2.8 

2220 6290 7500 
2.7 7.7 7.1 
188 633 794 
3.1 60.2 60.1 

0.06 U 0.06 L’ 0.07 
1.4 3.5 3.6 
134 405 586 
0.7 UL 0.72 UL 0.77 UL 

0.23 U 0.24 U 0.26 U 
29.2 u 51.7 B 35.3 B 
1.4 u 1.4 u 1.5 u 
5.4 12.2 13.4 
2.9 K 17 17.1 

0.17 u 0.18 U 0.19 u 

17TP03B-01 
1 l/03/96 

0.5-l’ 

17TP03B-OlD 
1 l/03/96 

0.5-l’ 

llTPOSA-03 
11/02196 

2-3’ 

2890 
0.71 UL 
3.3 
5.3 

0.24 U 
0.24 U 
122 

9 
0.54 

1.3 
7160 

3.4 
432 
7.1 

0.06 U 
1.4 

723 
0.77 L 
0.24 U 
29.7 u 
1.4 u 

11.1 
5.7 K 

0.17 u 

06/24/97 17SBLWK4 



SAMPLE ID 17TP05B-03 
DATE W&PLED 1 l/O2196 
DEPTH 2-3’ 

TOTAL INORGANICS (mgkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUbl 
CADMIUh,l 
C.%LCIUhI 
CHROMIUM 
COB.kLT 
COPPER 
IRON 
LE.W 
M~GNESIUhl 
M~GANESE 
hlERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
TH.JLLLIUh.1 
V.WADIUhl 
ZINC 
CYANIDE 

1870 
0.68 UL 
2.4 
5.6 

0.23 U 
0.23 U 
216 
4.9 

0.75 
0.68 
3600 

1.8 
354 
52.4 
0.06 U 

1.2 
488 
0.68 UL 
0.23 U 
87.2 B 
1.4 U 

28.6 
0.17 u 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUhlMARY 
TOTAL INORGANICS AND CYANIDE 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

17TP06A-03 
1 l/O3196 

2-3’ 

17TP06B-03 
1 l/03/96 

2-3’ 

17TP07A-08 17TP07B-08 
1 l/02/96 1 l/02/96 

7-8 7-8’ 

3350 2400 3930 
0.77 UL 0.7 UL 0.81 UL 
3.5 2.9 3.3 
4.9 s.5 9.3 

0.26 U 0.23 U 0.27 U 
0.26 U 0.23 U 0.27 U 
82.3 166 67.8 
8.8 6.5 9.3 

0.83 0.47 u 3.3 
1.3 1.1 1.6 

5700 4670 4910 
3.7 2.9 4.4 
464 363 525 
11.6 11.6 15.3 
0.06 U 0.06 L’ 0.07 u 

1.3 l.i 3.9 
722 532 781 
0.77 UL 0.7 UL 0.81 UL 
0.26 U 0.23 L’ 0.27 U 
32.1 U 74.9 B 57.5 B 

1.5 u 1.4 u 1.6 U 
11 8.3 11.8 

? 6.3 K 6K I.5 
0.19 u 0.17 U 0.2 -u 

1370 
0.77 u 
1.5 
5.6 

0.26 U 
0.26 U 
69.2 B 
5.4 

3 
0.85 B 
2100 

3.8 
263 
7.3 

0.06 U 
2.9 
432 
0.77 u 
0.26 U 
32.1 u 

1.5 U 
7.3 
6.8 K 

0.18 u 

06124197 177‘ \ 
i 



SAhfPLE ID 
DATE SAMPLED 
DEPTH 

TOTAL INORGANIC’S (mglkg) 
ALUMINuhl 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUhJ 
CHROMIUivl 
COB.&T 
COPPER 
IRON 
LEAD 
MAGNESIULI 
MkNGANESE 
MERCURY 
NICKEL 
POTASSIUhI 
SELENIUhI 
SILVER 
SODIUhP 
THALLIULI 
VIWADIUM 
ZINC 
CYANIDE 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
TOTAL INORGANICS AND CYANIDE 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MINIklUhf MAxIhIUM 
NONDETECTED NONDETECTED 

NA 
0.65 UL 
NA 
NA 

0.22 u 
0.22 u 
69.2 B 
N.4 

0.44 L’ 
0.85 B 
N.4 
NA 
NA 
N.4 

0.05 u 
N.4 
NA 

0.65 UL 
0.22 u 
29.2 u 
1.3 L’ 
N.4 
NA r 

0.16 U 

NA 
0.81 UL 
NA 
NA 

0.27 U 
0.27 U 
69.2 B 
NA 

0.47 L’ 
0.85 B 
NA 
N.4 
N.4 
NA 

0.07 u 
N.4 
N.4 

0.81 UL 
0.27 U 
87.2 B 
1.6 L’ 
N.4 
N.4 
0.2 u 

h,lINIhtUM 
DETECTED 

MAXIMUkl 
DETECTED 

1370 6150 
ND ND 
0.9 3.5 
3.3 25.4 
ND ND 
ND ND 

67.8 2130 
3.5 9.8 

0.47 3.3 
0.68 2.9 
2100 7500 

1.8 L 7.7 
188 794 
3.1 60.2 

0.07 0.07 
1.1 3.9 

95.1 781 
0.77 L 0.77 L 
ND ND 
ND ND 
ND ND 
4.4 13.4 
2.9 K 28.6 
ND ND 

LOCATION OF 
MAXIhlUM 
DETECTED 

17TP03B-0 1 D 

17TP06.b03 
17TP03B-OlD 

17TP03B-01 
17TP03B-0 1 D 
17TP07,&08 
17TP03 B-O 1 

17TP03B-0 1 D 
17TP03B-OlD 
17TP03B-OID 
17TP03B-01 

17TP03B-OlD 
17TP07.4-08 
17TP07.&08 
17TPOSA-03 

17TP03B-OlD 
17TP05B-03 

FREQUENCY 
OF 

DETECTION 

ll/ll 
O/l 1 
1 l/l 1 
lull 
O/l 1 
o/11 
1001 
ll/ll 
Y/11 
lO/ll 
1 l/l 1 
1 l/l 1 
1 l/l 1 
1 l/l 1 
l/l 1 
1 l/l 1 
1 l/l 1 
l/l 1 
O/l 1 
o/11 
o/11 
1 l/l 1 
1 l/l 1 
Oil1 

AVERAGE MED1.A.h’ 
OF POSITIVE OF POSITIVE 
DETECTIONS DETECTIONS 

3331.82 3110.00 
NA NA 
2.34 2.40 
9.82 5.60 
N.4 NA 
NA Nil 

518.11 165.50 
6.80 6.50 
1.42 0.88 
1.48 1.25 

4554.55 4670.00 
3.89 3.40 

419.91 363.00 
22.47 11.60 
0.07 0.07 
2.09 1.40 

487.10 488.00 
0.77 0.77 
N.4 N.4 
NA N.4 
NA N.4 
8.83 8.30 
10.35 6.30 
NA N.4 

06124197 17SBI.WK4 



3 



SAhtPLE ID 17TPOSB-03 
DATE SAMPLED 1 l/O2196 
DEPTH 2-3’ 

ENGINEERING 
PERCENT MOISTURE (%) 
TOTAL ORGANIC CARBON (m&S) 
C4TIoN EXCH.4NGE CAPACITY cm& 

06/24191 17c- .WK4 

12.3 
NA 
NA 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ENGINEERING PARAMETERS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

17TPO6A-03 
1 l/03/96 

2-3’ 

17TP06B-03 
1 l/03/96 

2-3’ 

17TP07A.08 
1 l/O2196 

7-8 

17TP07B-08 
1 l/02/96 

7-8 

22.2 
NA 
N.4 

14.2 20.5 22 
NA N.4 NA 
N.4 N.4 NA 



SAMPLE ID 
DATE SAMPLED 
DEPTH 

SUBSURFACE SOIL - FREQUENCY OF DETECTION SUMMARY 
ENGINEERING PARAMETERS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

ENGINEERING 
PERCENT MOISTURE (%) 
TOTAL ORGANIC CARBON (m&g) 
CATION EXCHANGE CAPACITY (mgjk 

MINIh~IUM MAXIMUE;I h,IINIMJhI 
NONDETECTED NONDETECTED DETECTED 

N.4 NA 
120 u 120 u 
NA NA 

MAXIMUM 
DETECTED 

LOCATION OF FREQUENCY AVERAGE MEDIAN 
M.AXIMUM OF OF POSITIVE OF POSITIVE 
DETECTED DETECTION DETECTIONS DETECTIONS 

8.1 24.9 17TPO l A-07 1 l/l 1 17.58 17.10 
21000 21000 17TP03B-0 1 l/2 21000.00 21000.00 
3000 3100 17TP03B-01 212 3050.00 3050.00 

06124197 17SBEN.WK4 



SAMPLE ID 
DATE SAMPLED 

VOLATILES @g/L) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1, I-DICHLOROETHENE 
1,l -DICHLOROETHANE 
1,2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2.BUTANONE 
1, I,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
I,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENES (TOTAL) 

08/29/97 17GWO.WK4 

17GWOl-003 
1105196 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 Us 
10 u. 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 1J 
10 u 
10 u 
10 u 
10 u 
10 u 

Y 

GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

17GWO2-003 
11/15/96 

10 u 
10 u 
10 u 
10 u 
10 u 
9B 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

17GWlO-002 
1 l/15/96 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

1 

17GW16-002 
11115196 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

17GW16D-002 
lll15196 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 



SAMPLE ID 17GWOl-003 
DATE SAMPLED 1 l/15/96 

SEMIVOLATILES (q/L) 
PHENOL 
BIS(Z-CHLOROETHYL)ETHER 
2CHLOROPHENOL 
1,3-DICHLOROBENZENE ’ 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BIS(2-CHLOROETHOXY)METHANE 
2,4-DICHLOROPHENOL 
1,2,4=TRICHLOROBENZENE 
NAPHTHALENE 
4CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYLPHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 

08129197 17fi’NG,WK4 
) /” 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 Us 
10 u. 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 

10 u 
25 U 

10 u 
10 u 
10 u 
25 u 

10 u 
25 u 

25 u 

10 u 

17GW02-003 
1 l/15/96 

17GWlO-002 17GWi6-002 
11115196 11115/96 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
25 u 25 U 25 U 
10 u 10 u 10 u 
25 u 25 u 25 U 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
2.5 u 25 U 25 U 
10 u 10 u 10 u 
25 u 25 U 25 U 
25 u 25 U 25 u 

10 u 10 u 10 u 

GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

17GW 16D-002 
1 l/l 5196 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 u 

10 u 

10 u 
10 u 
25 U 
10 u 
25 U 
25 U 
10 u 



SAMPLE ID 
DATE SAMPLED 

SEMIVOLATILES (q/L) (cod) 
2,4-DINITROTOLUENE 
DIETHYLPHTHALATE 
4-CHLOROPHENYL-PHENYLETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE (1) 
4-BROMOPHENYGPHENYLETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO( 1,2,3-CD)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

17GWOl-003 
1 l/l5196 

10 u 
10 u 
10 u 
10 u 
25 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 Us 
10 u. 
10 u 
10 u 
10 u 
10 u 
10 u 
IOU ~ 
10 u 
10 u 
10 u 
10 u 

GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

17GWO2-003 
1 l/15/96 

10 u 
10 u 
10 u 
10 u 
25 U 
25 u 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

17GWlO-002 
1 l/l5196 

10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

17GWl6-002 
11115196 

10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

17GW16D-002 
llll5l96 

10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

08/29/97 17GWO.WK4 



SAMPLE ID 
DATE SAMPLED 

PESTICIDES/PCBS @g/L) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 

08129197 17GW?.WK4 
i 

17GWOl-003 
llll5196 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u, 

0.05 u. 
0.05 u 

5u 
1u 
2u 
1u 
1u r 
1u 
1U 
1u 

GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

17GWO2-003 
11115196 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

SU 
1u 
2U 
1u 
1u 
1u 
1u 
1u 

17GWlO-002 
llll5l96 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
1u 
2u 
1 U 
1u 
1u 
1U 
1u 

‘; 

17GWl6-002 17GWl6D-002 
llll5196 11/15196 

0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.01 B 0.0032 B 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.05 u 0.05 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.5 u 0.5 u 
0.1 u 0.1 u 
0.1 u 0.1 u 

0.05 u 0.05 u 
0.05 u 0.05 u 

5u 5u 
1u 1u 
2u 2u 
1u 1u 
1u 1u 
1u 1u 
1U 1U 
1u 1u 



SAMPLE ID 17GWOl-003 
DATE SAMPLED 1 l/15/96 

EXPLOSIVES &g/L) 
1,3-DINITROBENZENE 
2,4-DNTl2,6-DNT 26 
2,4,6-TRINITROTOLUENE 
HMX 
NITROBENZENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
AMINO-DNTS 
RDX 
TETRYL 
1,3$TRINITROBENZENE 

GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

17GW02-003 
1 l/15/96 

17GWlO-002 
llll5l96 

17GWl6-002 
11115l96 

0.2 u 

0.2 u 

0.2 u 

0.5 u 

0.2 u 

0.2 u 

0.2 u 

0.2 u 

0.5 u 

0.2 u 

0.2 u 

0.2 u 

0.2 u 

0.2 u 

0.5 u 
0.2 u 

0.2 u 

0.2 u 

0.2 u 

0.5 u 

0.2 u 

0.2 u 

0.2 u 

0.2 u 

0.2 u 

0.5 u 

0.2 u 

0.2 u 

0.2 u 

0.2 u 

0.5 u 

0.2 u 

0.2 u 

0.2 u 

0.2 u 
0.2 u 

0.5 u 

0.2 u 

0.2 u 

0.2 u 

1.3 

0.5 u 

0.2 u 

0.2 u 

17GWl6D-002 
11115l96 

0.2 u 

0.2 u 

0.2 u 

0.5 u 

0.2 u 

0.2 u 

0.2 u 

1.2 

0.5 u 

0.2 u 

0.2 u 

OSl29l97 17GWO.WK4 



SAMPLE ID 
DATE SAMPLED 

VOLATILES @g/L) 
CHLGROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLOROETHENE 
1,l -DICHLOROETHANE 
1,2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
1 , 1,1 -TRICHLOROETHANE 
CARBON TETRACHLOIUDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENES (TOTAL) 

08/29/97 17GW<?.WK4 

1 

GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, (X0-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MINIMUM MAXIMUM 
NONDETECTED NONDETECTED 

10 u 
10 u 
10 u 
10 u 
10 u 
9B 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u: 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
1ou / 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 

6 ‘\ 
t 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 
DETECTED DETECTION 

O/5 
015 
O/5 
O/5 
O/5 
015 
o/5 
o/5 
O/S 
O/5 
o/5 
O/.5 
O/5 
o/5 
o/5 
O/S 
o/5 
o/5 
015 
O/5 
O/5 
o/5 
o/5 
O/5 
o/5 
o/5 
o/5 
O/5 
O/5 
O/5 
o/5 
o/5 
o/5 

AVERAGE 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

MEDIAN 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPLE ID 
DATE SAMPLED 

SEMIVOLATILES (ug&) 
PHENOL 
BIS(2CHLOROETHYL)ETHER 
2CHLOROPHENOL 
1,3-DICHLOROBENZENE ’ 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BIS(2-CHLOROETHOXY)METHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4CHLOROANILINE 
HEXACHLOROBVTADIENE 
4-CHLORO3-METHYLPHENOL 
2-METHYLNAFHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLORONAFHTHALENE 
2-NITROANILINE 
DIMETHYLPHTHALATE 
ACENAF’HTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 

08/29/97 17GWO.WK4 

MINIMUM 
NONDETECTED 

10 u 
10 u 
10 u 
10 u 
10 u 
10 v 
10 v 
10 u 
10 v 
10 u 
10 v 
10 u 
10 v 
10 u 
10 u 
10 v 
10 u 
10 v 
10 u 
10 u 
10 u 
10 v 
10 u 
10 u 
25 v 
10 u 
25 V 
10 v 
10 u 
10 u 
25 V 
10 u 
25 V 
25 u 
10 u 

GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

10 v 
10 u 
10 v 
10 u 
10 u 
10 v 
10 u 
10 u 
10 v 
10 u 
10 v 
10 u 
10 u 
10 v 
10 u 
10 v 
10 v 
10 u 
10 u 
10 u 
10 u 
10 v 
10 v 
10 u r 
25 U 
10 v 
25 U 
10 u 
10 v 
10 u 
25 u 
10 u 
25 U 
25 U 
10 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

7 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 
DETECTED DETECTION 

o/5 
o/5 
o/5 
o/5 
015 
o/5 
o/5 
015 
015 
015 
o/5 
O/5 
o/5 
o/5 
o/5 
o/5 
o/5 
O/5 
015 
o/5 
o/5 
o/5 
o/5 
015 
O/5 
o/5 
o/5 
o/5 
o/5 
o/5 
o/5 
o/5 
O/5 
O/5 
o/5 

AVERAGE 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

MEDIAN 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPLE ID 
DATE SAMPLED 

SEMIVOLATILES @g/L) (cod) 
2,4-DINITROTOLUENE 
DIETHYLPHTHALATE 
4-CHLOROPHENYL-PHENYLETHER 
FLUORENE. 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE (1) 
4.BROMOPHENYL-PHENYLETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDEN0(1,2,3-CD)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

08/29/97 17GWG.WK4 
‘i 
f 

GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MINIMUM MAXIMUM 
NONDETECTED NONDETECTED 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
25 u 2s u 
25 u 25 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
25 u 25 U 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u: 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
1ou r 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 
DETECTED DETECTION 

O/5 
015 
o/5 
o/5 
O/S 
O/5 
O/5 
o/5 
O/5 
O/5 
o/5 
O/5 
O/5 
O/S 
o/5 
o/5 
o/5 
O/5 
015 
O/5 
o/5 
o/5 
o/5 
o/5 
o/5 
015 
O/S 
o/5 

AVERAGE 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

MEDIAN 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPLE ID 
DATE SAMPLED 

PESTICIDES/PCBS @g/L) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4$-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 

GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
ORGANIC COMPOUNDS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MINIMUM MAXIMUM 
NONDETECTED NONDETECTED 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.0032 B 0.05 u 

0.05 u 0.05 u 

0.05 u 0.05 u 
0.05 u 0.05 u 

0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.1 u 0.1 u 
0.5 u 0.5 u 

0.1 u 0.1 u 
0.1 u, 0.1 u 

0.05 u. 0.05 u 
0.05 u 0.05 u 

5u 5U 

1u 1u 
2u 2u 

1u 1u 
1u 
1u p 

1u 
1u 

1u IU 
IU IU 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 
DETECTED DETECTION 

o/5 

o/5 

O/5 

o/5 

015 

o/5 

015 

o/5 

o/5 

o/5 
O/5 

O/5 

o/5 

o/5 

o/5 

o/5 

o/5 

o/5 

o/5 

015 

o/5 

015 

O/5 

o/5 

o/5 

015 

o/5 

AVERAGE 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

MEDIAN 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

08129197 17GWO.WK4 



SAMPLE ID 
DATE SAMPLED 

EXPLOSIvES(ug/L) 
1,3-DINITROBENZENE 
2,4-DNT/2,6-DNT 26 
2,4,6-TRINITROTOLUENE 
HMX 
NITROBENZENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
AMINO-DNTS 
RDX 
TETRYL 
1,3,5-TRINITROBENZENE 

08129197 17GyO.WK4 
i 
,I 

MINIMUM 
NONDETECTED 

0.2 u 
0.2 u 
0.2 u 
0.5 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.5 u 
0.2 u 
0.2 u 

GROUNDWATER-FREQUENCYOFDETECTIONSUMMARY 
ORGANICCOMPOUNDS 

SlTE17,CTO-0354 
NAVALWEAPONSSTATIONYORKTOWN,~ORKTOWN,VIRGIN~A 

MAXIMUM 
NONDETECTED 

0.2 u 
0.2 u 
0.2 u 
0.5 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.5 u 
0.2 u 
0.2 u 

Y 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
1.2 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
1.3 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 
DETECTED DETECTION 

o/5 
O/J 
o/5 
o/5 
o/5 
015 
015 

17GW16-002 215 
o/5 
o/5 
o/5 

AVERAGE 
OF POSITIVE 
DETECTIONS 

MEDIAN 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
1.25 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
1.25 
NA 
NA 
NA 



SAMPLE ID 17GWO I-003 
DATE SAhtPLED 11115l96 

TOTAL INORGANICS (I@) 
ALUhlINUM 
ANTIMONY 
ARSENIC 
B.QIUM 
BERYLLIUM 
C.4lxmJM 
CALCIUXI 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
M~GNESIUhI 
MkNGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUhI 
THALLIUM 
V.@MDIUM 
ZINC 
CYANIDE 

GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
TOTAL INORGANICS AND CYANIDE 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

17GW02-003 
11/15/96 

76.1 B 
3 u 
3U 

4.9 
1 u 
1 u 

17800 
1 UL 
2 u 
1U 

40 B 
2U 

324 
4.8 B 
0.1 U 

2U 
313 

3 UL 
1 I-’ 

6030 
6 U 
1 u 

7.2 B 
3U 7 

182 102 B 413 
3 u 3u 60 U 

15.2 3u 4B 
5.9 58.4 16.8 

1U 1u 1 U 
1u 1u 1U 

9910 181000 12800 
1 UL 1 UL 1 UL 
2u 2 u 2u 
1 u 1 u 1.4 I3 

3680 698 222 
2 u 2 u 2 u 

407 8410 1410 
124 71 4.1 B 
0.1 U 0.1 U 0.1 u 

2 u 2.2 2U 
370 3620 890 

3 UL 3 UL 3 UL 
1 U 1 L’ 1u 

1700 14200 1280 
6U 6 U 6U 

1.6 1 U 1.4 
8.3 B 6.3 B 8B 

3u 3 u 3 u 

17GWlO-002 
1 l/l 5196 

17GW16-002 
1 l/15/96 

17GW16D-002 
1 l/15/96 

398 
3u 

3.6 B 
17.3 

1 u 
1 u 

13400 
1 UL 
2 u 
1 U 

229 
2u 

1560 
4.5 B 
0.1 u 

2u 
943 

3 UL 
1 U 

1290 
6 U 
1 

12.6 B 
3u 

06124197 17GWLWK4 



SAMPLE ID 
DATE SAMPLED 

TOTAL INORGANICS (q/I) 
.kL,UMIh’UM 
ANTIhlONY 
ARSENIC 
B.ARIUM 
BERYLLIUM 
CADMIUlvI 
CALCIUM 
CHROhIIUhl 
COB.-VT 
COPPER 
IRON 
LEAD 
hL4GNESIUhl 
hl.WG.WESE 
hIERCURY 
NICKEL 
POTASSIUIvl 
SELENIUM 
SILVER 
SODIUM 
THt-\LLIUM 
V.ANru>IUh,l 
ZINC 
CY.4NIDE 

06124197 17’- 

MINIhIUM 
NONDETECTED 

GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
TOTAL INORGANICS AND CYANIDE 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

76.1 B 
3u 

3 u 
NA 

1 U 
1U 

N.4 
1 UL 
2 u 
1 u 

40 B 
2 u 

N.4 
4.1 B 
0.1 u 

2 u 
N.4 

3 UL. 
1 L’ 

N.4 
6 U 
1 L’ 

6.3 B 
3U 9 

Ivl.AxIhiUM 
NONDETECTED 

102 B 
60 U 
4B 

NX 
1 u 
1 u 

N.4 
1 UL 
2 u 

1.4 B 
40 B 
2 u 

N.4 
4.8 B 
0.1 U 

2 u 
NA 

3 UL 
1 u 

N.4 
6 U 
1 U 

12.6 B 
3u 

MINIMUM 
DETECTED 

182 
ND 

15.2 
4.9 
ND 
ND 

9910 
ND 
ND 
ND 
222 
ND 
324 
71 
ND 
2.2 
313 
ND 
ND 

1280 
ND 

1 
ND 
ND 

WiXIh~lUM 
DETECTED 

413 
ND 

15.2 
58.4 
ND 
ND 

181000 
ND 
ND 
ND 

3680 
ND 

8410 
124 
ND 
2.2 

3620 
ND 
ND 

14200 
ND 
1.6 
ND 
ND 

LOC4TION OF 
MAXItvIUhf 
DETECTED 

17GW16-002 

17GROt-003 
17GWlO-002 

17GWlO-002 

17GWO2-003 

17GWlO-002 
17GW02-003 

17GWlO-002 
17GW 1 O-002 

17GWlO-002 

17GW02-003 

FREQUENCY 
OF 

DETECTION 

315 331.00 
o/5 NA 
115 15.20 
515 20.66 
o/5 NA 
o/5 N.4 
51.5 46982.00 
015 NA 
o/5 N.-l 
o/5 N.4 
415 1207.25 
o/5 N.4 
515 2422.20 
215 97.50 
015 N.-l 
115 2.20 
515 1227.20 
o/5 NA 
015 N.4 
515 4900.00 
015 N.4 
315 1.33 
o/5 N.4 
015 N.4 

AVERAGE 
OF POSJTIVE 
DETECTIONS 

AIEDIAN 
OF POSITIVE 
DETECTIONS 

398.00 
NA 

15.20 
16.80 
NA 
NA 

13400.00 
NA 
NA 
N.4 

463.50 
N.4 

1410.00 
97.50 

NA 

2.20 
890.00 

N.-i 
NA 

1700.00 
N.4 
1.40 
NA 
NA 



SAhtPLE ID 17GWOl-003F 
DATE SAh4PLED 1 l/15/96 

DISSOLVED INORGANICS (q/L) 
ALUMINUM 
ANTIMONY 
ARSENIC 
B.4IUUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER . 
IRON 
LE.-V) 
hlAGNESIUM 
M.kh’GANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VAN.ADIUM 
ZINC 

28 B 
3 u 
3 u 

3.7 
1 U 
1 U 

16500 
1 UL 
2u 
1 U 

10 U 
2 u 

296 
4.6 B 
0.1 u 

2U 
304 

3 UL 
1u 

5970 
6 U 
1 u 

5.3 B 

GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
DISSOLVED INORGANICS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

17GW02-003F 
1 l/l 5196 

17GWlO-002F 
1 l/15/96 

17GW16-002F 
1 l/l 5196 

160 26 B 
3u 3u 

13.9 B 3u 
6.3 58.5 

1 u 1u 
1u 1 u 

9720 184000 
1 UL 1 UL 
2U 2 L’ 
1u 1.8 B 

3620 529 
2 u 2 u 

404 8510 
122 73.4 
0.1 u 0.1 u 

2u 2.7 
365 3680 

3 UL 3 UL 
1 U 1 U 

1660 14000 
6 U 6U 

1.4 1u 
6.5 B 16.2 B 

85.7 B 63 B 
3u 3u 

3.7 B 3u 
16.2 16.3 

1 U 1u 
1u 1u 

12800 13600 
1 UL 1 UL 
2u 2u 
1 U 1 u 

43.3 B 36.5 B 
2u 2U 

1390 1450 
4.7 B 3.7 B 
0.1 u 0.1 u 

2u 2u 
883 889 

3 UL 3 UL 
1u 1u 

1330 1310 
6U 6U 
1 U 1u 

8.8 B 7.1 B 

17GW16D-002F 
1 l/15/96 

06/24/97 17GWDI.WK4 



SAhJPLE ID 
DATE SAMPLED 

DISSOLVED INORGANIC25 (ug/L) 
ALUMINUhl 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
C.4DMIUM 
CALCIUM 
CHROMIUhi 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
hl.ANG.kNESE 
MERCURY 
NICKEL 
POTASSIUhl 
SELENIUhl 
SILVER 
SODIUM 
THALLIUh,l 
V.4N.aIUhi 
ZINC 

GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
DISSOLVED INORGANICS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MINIMUM 
NONDETECTED 

MAXIMUM MINIMUM 
NONDETECTED DETECTED 

26 B 
3 u 
3 u 

N.4 
IU 
IU 

N.4 
1 UL 
2 u 
1 u 

10 U 
2 u 

N.4 
3.7 B 
0.1 L’ 

2 u 
NA ’ 

3 UL’ 
1 U 

N.4 
6 U 
1 U 

5.3 B 
/ 

85.7 B 
3 u 

13.9 B 
NA 

1u 
1 u 

N-4 
1 UL 
2U 

1.8 B 
43.3 B 

2U 
N.4 
4.7 B 
0.1 U 

2u 
N.4 

3 UL 
1 u 

N‘4 
6 U 
1 u 

16.2 B 

160 
ND 
ND 
3.7 
ND 
ND 

9720 
ND 
ND 
ND 
529 
ND 
296 
73.4 
ND 
2.7 
304 
ND 
ND 

1310 
ND 
1.4 
ND 

MAXIMUM 
DETECTED 

160 
ND 
ND 

58.5 
ND 
ND 

184000 
ND 
ND 
ND 

3620 
ND 

8510 
122 
ND 
2.7 

3680 
ND 
ND 

14000 
ND 
1.4 
ND 

LOCATION OF 
MAXIMUM 
DETECTED 

17GW02-003F 

17GWlO-002F 

17GWlO-002F 

17GW02-003F 

17GWlO-002F 
17GW02-003F 

17GWlO-002F 
17GWlO-002F 

17GWlO-002F 

17GW02-003F 

FREQUENCY 
OF 

DETECTION 

l/5 
015 
015 
5/s 
O/5 
015 
515 
O/S 
o/5 
O/5 
2/s 
06 
515 
215 
O/5 
115 a- 
515 
O/5 
015 
515 
O/5 
I/5 
O/5 

AVERAGE 
OF POSITIVE 
DETECTIONS 

160.00 
NA 
NA 

20.20 
N.4 
NA 

47324.00 
NA 
N-4 
NA 

2074.50 
N.4 

2410.00 
97.70 
NA 
2.70 

1224.20 
NA 
N.4 

4854.00 
N.4 
1.40 
NA 

MEDIAN 
OF POSITIVE 
DETECTIONS 

160.00 
NA 
NA 

16.20 
NA 
N.4 

13600.00 
NA 
NA 
NA 

2074.50 
NA 

1390.00 
97.70 
N.4 
2.70 

883.00 
NA 
NA 

1660.00 
NA 
1.40 
N.4 

06/24/97 17’ ?].WK4 ) 
‘\ ..,a 





SAMPLE ID 
DATE SAMPLED 

ENGINEERING (ug/L) 
TOTAL DISSOLVED SOLIDS 
TOTAL SUSPENDED SOLIDS 
BROMIDE 
CHLORIDE 
ORTHO-PHOSPHATE 
SULFATE 
NITRATE/NITRITE 
ETHENE 
ETHANE 
METHANE 
PROPANE 

06124197 17C 
‘>, 

MINIMUAI 
NONDETECTED 

NA 
4000 u 
500 u 
N.4 
500 u 
N.4 
100 U 
0.4 u 
0.4 u 
NA 

0.64 U 

GROUNDWATER - FREQUENCY OF DETECTION SUMMARY 
ENGINEERING PARAMETERS 

SITE 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

hL4XIMUM 
NONDETECTED 

NA 
4000 u 
500 u 
N.4 
500 u 
NA 
100 u 
0.4 u 
0.4 u 
NA 

0.64 U 

MINIMUM 
DETECTED 

22000 
ND 
ND 

1700 
ND 

7000 
200 
ND 
ND 
3.6 
ND 

MAXIMUM 
DETECTED 

570000 
ND 
ND 

1900 
ND 

15500 
200 
ND 
ND 
24 
ND 

LOCATION OF 
MAXIMUM 
DETECTED 

17GWlO-002 

17GW02-003 

17G\J’O2-003 
17GWl6D-002 

17GWO2-003 

FREQUENCY 
OF 

DETECTION 

414 
o/4 
o/2 
212 
012 
212 
315 
o/2 
012 
212 
012 

AVERAGE MEDIAN 
OF POSITIVE OF POSITIVE 
DETECTIONS DETECTIONS 

167750.00 39500.00 
NA NA 
NA NA 

1800.00 1800.00 
NA NA 

11250.00 11250.00 
200.00 200.00 

NA N.4 
N.4 N.4 

13.80 13.80 
NA N.4 

i 





DATA QUALlFiiZR DEFINITIONS AND NOTES 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIR(311\1lA 

IER DEFINITIONS 

(NO CODE) = Conflrmed Identlflcatlon. 

B = Not detected substantially above the level reported In laboratory or field blanks, 

J = Analyte present. Reported value may not be accurate or precise, 

K = Analyte present. Reported value may be biased high. Actual value Is expected lower. 

L = Anatyte present, Reported value may be biased low. Actual value is expected to be higher. 

N = Tentative Mentlfication. Consider present. Special methods may be needed to confirm its presence or absence In future sampling efforts. 

R = Unreliable result. Analyte may or may not be present in the sample. Supporting data necessary to confirm result. 

U = Not detected. The associated number indicates approximate sample concentration necessary to be detected. 

UJ = Not detected. Quantltatlon limit may be inaccurate or imprecise. 

UL = Not detected. Quantitabon limit Is probably hlgher. 

NOTES 

rng/kg * milligrams per kflogram. 

mgfi = mllllgrams per liter. 

uglkg = micrograms per kilogram. 

ugll = micrograms per liter, 

NA = Not analyzed. 
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SAMPLE ID 
DATE SAMPLED 

VOL.&TILES (q/l) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
hiETHYLENE CHLORIDE 
ACETONE 
C.4RBON DISULFIDE 
l,l-DICHLOROETHENE 
I,l-DICHLOROETHANE 
1,2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETH.WE 
2-BUTANONE 
l,l,l-TRICHLOROETH.;WE: 
CARBON TETRACHLORIDE 
BROhiODICHLOROklETH.4N-\NE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROh~lETH.E 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRrWS-1,3-DICHLOROPROPENE 
BROhiOFORhl 
4-hIETHYL-2-PENT.4h’ONE 
2-HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENES (TOTAL) 

06124197 TBC’ “‘K4 

‘a 

FREQUENCY OF DETECTION SUMMARY 
TRIP BLANKS - QA/QC SAMPLES 

ORGANIC COMPOUNDS 
SITES 11 AND 17, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN. YORKTOWN, VIRGINIA 

hiIINMJM 
NONDETECTED 

M4XIhlUhl MINIMUM 
NONDETECTED DETECTED 

10 IJ 
10 U 
10 L’ 
10 u 
10 U 
10 u 
10 U 
10 U 
10 u 
10 u 
10 U 
10 u 
10 u 
10 U 
10 U 
10 U 
10 U 
10 u 
10 I! 
10 u 
10 u 
10 U 
10 u 
10 U 
10 U 
10 U 
10 u 
10 U 
10 U 
10 u 
10 U 
10 u 
10 U 

10 U 
10 u 
IO L’ 
10 U 
IO Lr 
10 u 
10 u 
10 u 
10 U 
10 u 
10 u 
IO u 
10 U 
10 L’ 
10 u 
IO U 
10 U 
10 u 
10 U 
10 u 
10 U 
10 U 
10 U 
10 U 
10 u 
10 u 
IO U 
10 u 
IO U 
10 u 
10 u 
10 U 
10 u 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

hf AXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOC4TION OF FREQUENCY 
MAXIMUM OF 
DETECTED. DETECTION 

o/5 
O/5 
O/5 
O/5 
O/S 
O/S 
O/5 
015 
O/5 
04 
015 
06 
Oi5 
O/5 
015 
04 
O/5 
015 
o/5 
o/5 
O/S 
O/S 
o/5 
o/5 
o/5 
015 
O/5 
o/5 
O/5 
o/5 
O/5 
o/5 
015 

AVERAGE 
OF POSITIVE 
DETECTIONS 

NA 
N.4 
NA 
NA 
NA 
N.4 
N.4 
N.4 
N.4 
NX 
NA 
NA 
NA 
N.4 
NA 
N.4 
NA 
N.4 
N.4 
N.4 
N.4 
N.4 
N.4 
N.4 
NA 
N.4 
N.4 
N.4 
NA 
NA 
N.4 
NA 
NA 

MEDIAN 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 
N.4 
N.4 
N.4 
NA 
N.4 
N.4 
N.4 
NA 
N.-Y 
N.4 
N.4 
N.4 
N.4 
N.4 
NA 
N.4 
N.4 
N.4 
N.4 
N.4 
NA 
NA 
NA 
N.4 
NA 

N.4 
N.4 
N.4 
NA 

I 
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SAMPLE ID 
D.4TE SAMPLED 

PESTICIDEWPCBS @g/l) 
ALPHA-BHC 
BET.4-BHC 
DELT.+BHC 
GAMM.;tBHC (LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFrW I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULF.4N II 
4,4’-DDD 
ENDOSULFW SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORD.ANE 
TOX.APHENE 
AROCLOR-1016 
AROCLOR-1221 
mOCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 

MINIMUM 
NONDETECTED 

0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.0088 B 
0.041 B 

0.05 u 
0.05 u 

0.1 U 
0.1 u 
0.1 U 
0.1 U 
0.1 u 
0.1 u 
0.1 U 
0.5 u 
0.1 U 
0.1 u 

0.05 u 
0.05 u 

5 u 
1U 
2u 
1u 
1u 
1u 
1 U 
IU 

FREQUENCY OF DETECTION SUMMARY 
RINSATE BLANKS - QA/QC SAMPLES 

ORGANIC COMPOUNDS 
SITES 11 AND 17, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN: YORKTCI)W$ VIRG!N!A 

MAXIMUM 
NONDETECTED 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 U 
0.1 U 
0.1 u 
0.1 U 
0.1 U 
0.1 U 
0.1 I! 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 L’ 

5U 
1u 
2U 
1u 
1u 
1u 
1u 
1u 

MINIhWM 
DETECTED 

ND 
ND 

0.0014 J 
0 

0.0041 J 
0.0047 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.011 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

h,l.4XIblUM 
DETECTED 

ND 
ND 

0.011 J 
ND 

0.024 J 
0.044 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.011 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
hM.XIIlUM OF 
DETECTED DETECTION 

O/8 
O/8 

17122RB06 218 
l/S 

17/22RB06 218 
17/22RB04 518 

0;s 
Oi8 

O/8 
O/8 
O/8 
O/8 
O/8 
018 

11/22RB04 l/8 
O/8 
018 
018 
0!8 
o/s 
O/8 
O/8 
O/8 
018 
Oi8 
018 
018 
018 

AVERAGE 
OF POSITIVE 
DETECTIONS 

N.4 
N.4 

0.01 
0.00 
0.01 
0.02 
N.4 
N.4 
N.4 
x.4 
NC\ 
N-4 
N.4 
N.4 

0.0 I 
N.4 
N.4 
N.4 
N.4 
X.4 
I\‘.4 
N.-l 
x.4 
x.4 
N.-l 
N:\ 
N:\ 
N .A 

MEDIAN 
OF POSITIVE 
DETECTIONS 

N.4 
N.4 

0.01 
0.00 
0.0 1 
0.03 
NA 
N.4 
N.4 
NA 
NA 
N.4 
N.4 
NA 

0.01 
NA 
N.4 
NA 
NA 
N.4 
N.4 
NA 
NA 
N.4 
NA 
NA 
NA 
N.4 

09/03/97 RBO.WK4 



SAMPLE ID 
D.4TE SAh4PLED 

ExPLOSIVES (ug/l) 
I ,3-DINITROBENZENE 
2.4-DNT/2,6-DNT 
2.4,6-TRINITROTOLUENE 
I 1MIx 
NITROBENZENE 
2-NITRGTOLUENE 
3-NITROTOLUENE 
.WINO-DNTS 
RDS 
TETRI-L 
I.35TRINITROBENZENE 

FREQUENCY OF DETECTION SUI\lMARY 
RINSATE BLANKS - QA/QC SAMPLES 

ORGANIC COMPOUNDS 
SITES 11 AND 17, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MINIMUM MAXIhK’I\l 
NONDETECTED NONDETECTED 

0.2 u 

0.2 u 

0.2 u 

0.5 u 
0.2 u 

0.2 u 
0.2 u 

0.2 u 
0.5 u 

0.2 u 
0.2 L’ 

0.2 li 

0.2 I’ 

02 I’ 

0.5 I‘ 

0.2 1’ 
0.2 1‘ 

0 2 1’ 

0.2 1’ 
OS L‘ 

0.2 1’ 

02 I’ 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

M AXIhKJM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAxIh?IUM OF 
DETECTED DETECTION 

0’8 N.4 N.4 
0 ‘8 N.4 N.4 
08 NA NA 
08 N.4 NA 
0 8 NA N.4 
0 8 NA N.4 
0 R N.4 N.4 
0 8 NA NA 
0 8 NA NA 
0 8 N.4 N.-i 
0 8 N.4 N.4 

AVERAGE MEDIAN 
OF POSITIVE OF POSITIVE 
DETECTIONS DETECTIONS 
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SAMPLE ID 
DATE SAMPLED 

TOTAL JNORGANICS (ugil) 
ALUhlINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LE.W 
hiAGNESIUfv1 
hlANG.ANESE 
MERCURY 
NICKEL 
POT.XSSIUM 
SELENIUM 
SILVER 
SODIUM 
TH.kLLIUM 
VANADIUivI 
ZINC 
CYANIDE, TOTrV 

06f24197 RB’ ‘-“c4 

1 ./’ 

MINIMUh,l 
NONDETECTED 

19 u 
3 u 
3u 
1 u 
1 U 
1 U 

22 u 
1U 
2u 
1U 

10 u 
2 u 

15 u 
1U 

0.1 u 
2 u 

42 U 
3 u 
1 U 

12.5 u 
6U 
1 L’ 

FREQUENCY OF DETECTION SUMMARY 
RJNSATE BLANKS - QA/QC SAMPLES 
TOTAL INORGANICS AND CYANIDE 

SITES 11 AND 17, CTO-0354 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

IvlAXIhfUh~l 
NONDETECTED 

72.5 B 
3 L’ 
3 u 
1 L’ 
1U 
1 U 

216 B 
1U 
2 u 
1U 

10.1 B 
2 u 

29.5 B 
1 U 

IO L’L 
2 u 

172 B 
3 u 
1U 

346 B 
6 U 
1 L’ 

2 UL 3.6 B 
3 u 3.2 B 

MINIMUM 
DETECTED 

21 
4 

3.9 
ND 
ND 
ND 

24.9 
5.1 K 
ND 

2 
10.3 J 
ND 

16.3 
1.1 
ND 
ND 

61.4 
3.2 L 
ND 
ND 
ND 
ND 

7K 
3 

hMXIhlUhf 
DETECTED 

48.1 
4 

3.9 
ND 
ND 
ND 
124 
5.1 K 
ND 

2 
78.7 

ND 
56.2 

2.8 
ND 
ND 
128 
3.2 L 
ND 
ND 
ND 
ND 

89.3 J 

LOCATION OF 
MAXIMUM 
DETECTED 

11122RBO4 
4/I 1/22/RB03 

11117RBIO 

17122RB06 
4il1122iRB03 

4!11/22/RB03 
17!22RB06 

4il1/22/RB03 
17122RB06 

4.0 1/22iRB03 
17!22RB06 

4’11/22/RB03 
4/l 1/22/RB03 

FREQUENCY 
OF 

DETECTION 

518 
l/8 
l/8 
O/8 
O/S 
O/8 
518 
l/8 
O/8 
l/8 
3J8 

O/8 

2&s 
318 
O/8 
018 
218 
118 
O/8 
O/8 
018 
018 
518 
l/8 

AVERAGE MEDIAN 
OF POSITIVE OF POSITIVE 
DETECTIONS DETECTIONS 

32.96 
4.00 
3.90 
N.4 
NA 
NA 

50.58 
5.10 
NA 

2.00 
38.33 

NA 
36.25 
2.00 
N.4 
N.4 

94.70 
3.20 
NA 
NA 
N.4 
N.4 

26.46 
3.00 

28.40 
4.00 
3.90 
N.4 
N.4 
NA 

33.90 
5.10 
N.4 

2.00 
26.00 

NX 
36.25 
2.10 
NA 
NA 

94.70 
3.20 
N.4 
N.4 
N.4 
N.4 

12.10 
3.00 



SAMPLE ID 
DATE SAMPLED 

DISSOLVED INORGANICS (I@) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
cADh~lIuh~l 
CALcIUM 
CHROh,lIUhl 
COBALT 
COPPER 
IRON 
LErU) 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POT.4SSIUbI 
SELENIUhl 
SILVER 
SODIUM 
THALLIUM 
V.QJADIUM 
ZINC 

22/l 1/21RB09 
1 l/14/96 

19 u 
3B 
3 UL 
1 U 
IU 
1u 

24.4 B 
IU 
2 u 
1 U 

17.1 B 
2 UL 

15 u 
1u 

0.1 u 
2u 

134 B 
3.3 K 

1 u 
125 U 

6U 
1 U 
2u 

FREQUENCY OF DETECTION SUMMARY 
RINSATE BLANKS - QA/QC SAMPLES 

DISSOLVED INORGANICS 
SITES 11 AND 17, CTO-0354 

NAVAL WEAPONS STATION YORKTCWNj YORKTQM’X, VIRGINIA 

1 lI17RBlOF 
1 l/15/96 

24.4 B 
3u 
3u 
1 u 
1 U 
IU 

64.5 B 
1 UL 
2u 
1 u 

18 B 
2 u 

15 u 
1 u 

0.1 u 
2U 

42 U 
3 UL 
1 U 

125 U 
6U 
1 l-1 

5.3 B 

4/11/21RBll 
1 l/16/96 

19.2 B 
3 L’ 
3 u 
1 u 
1 u 
1 u 

66.7 B 
1 u 
2 u 
1 u 

11.1 B 
2 UL 

15 U 
1 U 

0.1 L’ 
2 u 

42 ,U 
3 UL 
1 u 

125 U 
6U 
1 U 

2.8 B 

06124197 RBDLWK4 



SAMPLE ID 
DATE SAMPLED 

DISSOLVED INORGANICS (q/l) 
ALuMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
C.4LCIUhl 
CHROhIIUhI 
COBALT 
COPPER 
IRON 
LEAD 
hI.4GNESIUM 
hMNGANESE 
MERCURY 
NICKEL 
POT.4SSIUhl 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUhI 
ZINC 

06/24197 RB’-’ 1 K4 

“i ., 

FREQUENCY OF DETECTION SUMMARY 
RINSATE BLANKS - QA/QC SAMPLES 

DISSOLVED INORGANICS 
SITES 11 AND 17, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MlNIMUhf 
NONDETECTED 

MAXIMUM 
NONDETECTED 

19 u 
38 
3 UL 
1 U 
1 U 
1 U 

24.4 B 
1 u 
2 u 
1 L’ 

11.1 B 
2 UL 

15 U 
1u 

0.1 U 
2u 

42 U 
3 UL 
1 u 

125 U 
6 U 
1 u 
2U 

24.4 B 
3B 
3 UL 
1 u 
1 u 
1 u 

66.7 B 
1 u 
2 u 
1 L’ 

18 B 
2 UL 

15 u 
1u 

0.1 U 
2 u 

134 B 
3 UL 
1 U 

125 U 
6 u 
1 L’ 

5.3 B 

MINIIvlUM MAXIMUh,l 
DETECTED DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
3.3 K 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
3.3 K 
ND 
ND 
ND 
ND 
ND 

‘) 

LOCATION OF 
MAXIMUM 
DETECTED 

FREQUENCY 
OF 

DETECTION 

013 
o/3 
o/3 
o/3 
o/3 
013 
o/3 
o/3 
013 
o/3 
013 
013 
o/3 
013 
o/3 
013 
O/3 

22!11/21RB09 l/3 
013 
013 
o/3 
o/3 
013 

AVERAGE 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
N.4 
N.4 
NA 
N.4 
N.4 
N.4 
NA 
N.4 
N.4 
NA 
NA 
NA 
NA 
N.4 

3.30 
N.4 
N.4 
NA 
NA 
NA 

MEDIAN 
OF POSITIVE 
DETECTIONS 

NA 
NA 
N.4 
NA 
NA 
N.4 
NA 
N.4 
NA 
NA 
NA 
NA 
NA 
NA 
N.4 
N.4 
N.-i 

3.30 
NA 
NA 
NA 
N.4 
N.4 



FREQUENCY OF DETECTION SUMMARY 
RIiiSATE BLANKS - QAfQC SAMPLED 

ENGINEERING PARAMETERS 
SITES 11 AND 17, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

SAMPLE ID 4/I 1/22/RB03 1 li22RBO4 17/22RB04 17/22RB05 17122RB06 22/l u21RBo9 11/17RBlO 4/11121RBll 
DATE SAh4PLED 10631196 11/01/96 11102196 1 l/03/96 i l/O4196 1 l/14/96 11115/96 11/16/96 

ENGINEERING (ugll) 
NITR4TE/NITRITE 
NITROGEN, AS AMh4ONIA 
TOTAL KJELDAHL NITROGEN 
TOTAL ORGANIC CARBON 

0.1 u 31 u 0.1 u 0.1 u 0.1 u NA 0.1 u NA 
1U 1u 1u 1u 1u NA NA NA 
1 u 1 1u 1 1 NA NA NA 

NA 1 u IU 1 u 1 u NA NA NA 

06f24f97 RBENG.WK4 



FREQUENCY OF DETECTION SUMMARY 
RINSATE BLANKS - QAIQC SAMPLED 

ENGINEERING PARAMETERS 
SITES 11 AND 17, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN: YORKTOWN, VIRGII’JLA 

SAMPLE ID 4/l 1/22/RB03 11/22RB04 17122RB04 17/22RB05 17122RB06 22/l 1/21RB09 1107RBlO 4/11/21RBll 
DATE SAMPLED 10/31/96 1 l/01/96 1 l/02/96 1 l/03/96 11104196 1 l/14/96 1 lllY96 1 l/16/96 

ENGINEERING (I@) 
NITRATE/NITRITE 0.1 u 31 u 0.1 u 0.1 u 0.1 u NA 0.1 u NA 
NITROGEN, AS AMIvlONIA 1 u 1u IU 1u 1u NA NA NA 
TOTAL KJELDAHL NITROGEN 1 u 1 1u 1 1 NA NA NA 
TOTAL ORGANIC CARBON NA 1 U IU 1u 1 u NA NA NA 

06124197 RBENG.WK4 



f---l 
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SAMPLE ID 
DATE SAMPLED 

VOLATILES (ugil) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l -DICHLOROETHENE 
1,l -DICHLOROETHANE 
1,ZDICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
l,I,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYLZPENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENES (TOTAL) 

FBDI-1 UP6 
llll2l96 

10 u 
10 u 
10 u 
10 UJ 
10 u 
85 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

FREQUENCY OF DETECTION SUMMARY 
FIELD BLANKS - QAlQC SAMPLES 

ORGANIC COMPOUNDS 
SITES 11 AND 17, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

FBLG-1 l/96 
1 l/12/96 

10 u 
10 u 
10 u 
10 UJ 
65 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 w 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

FBRIG-1 l/96 
1 l/l 2196 

10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
69 
10 u 
10 u 
10 u 
10 u 
PJ 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

OS/29197 FBO. WK4 



SAMPLE ID 
DATE SAMPLED 

SEMIVOLATILES @g/l) 
PHENOL 
BIS(2CHLOROETHYL)ETHER 
2CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
N-NITROSO-DI-N-PROPYLAMINE 
4-METHYLPHENOL 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BIS(2-CHLOROETHOXY)METHANE 
2,CDICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADDIENE 
2,4,6=TRICHLOROPHENOL 
2,4$TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYLPHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAFHTHENE 
2,CDINITROPHENOL 
4-NITROPHENOL 

08/29/97 FBO.WM 

) _, 

FBDI-11196 
11/12l96 

25 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
25 u 

FREQUENCY OF DETECTION SUMMARY 
FIELD BLANKS - QA/QC SAMPLES 

ORGANIC COMPOUNDS 
SITES 11 AND 17, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

FBLG-11196 
I l/12/96 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 U 
25 U 

FBRIG-1 l/96 
llll2l96 

1J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 U 
10 u 
10 u 
10 u 
25 u 
10 u 
25 U 
25 U 



SAMPLE ID FBDI-1 l/96 
DATE SAMPLED 1 l/12/96 

SEMIVOLATILES @g/l) (cod) 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYLPHTHALATE 
4-CHLQROPHENYL-PHENYLETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE (1) 
4-BROMOPHENYLPHENYLETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZQ(A)PYRENE 
INDENO(l,2,3CD)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

FREQUENCY OF DETECTION SUMMARY 
FIELD BLANKS - QA/QC SAMPLES 

ORGANIC COMPOUNDS 
SITES 11 AND 17, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

FBLG- 1 l/96 
1 l/12/96 

FBRIG-I 1196 
1 l/12/96 

10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 U 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 U 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 

1J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

08129197 FBO. WK4 



SAMPLE ID 
DATE SAMPLED 

PESTICIDES/PCBS @g/l) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC (LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4$-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 

FBDI-1 l/96 
1 l/12/96 

0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.0037 B 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5U 
IU 
2U 
IU 
1U 
1u 
IU 
1u 

08129197 FBO.WK4 

I 
‘) i 

I 

FREQUENCY OF DETECTION SUMMARY 
FIELD BLANKS - QAlQC SAMPLES 

ORGANIC COMPOUNDS 
SITES 11 AND 17, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

FBLG-1 l/96 
1 l/12196 

0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.0035 B 
0.014 J 

0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
1u 
2u 
IU 
1u 
1u 
1u 
1u 

FBRIG-11196 
1 l/12/96 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

SU 
1u 
2u 
IU 
1u 
IU 
1u 
1u 



SAMPLE ID 
DATE SAMPLED 

EXPLOSIVES @g/l) 
1,3-DINITROBENZENE 
2,4-DNT/2,6-DNT 
2,4,6-TRINITROTOLUENE 
HMX 
NITROBENZENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
AMINO-DNTS 
RDX 
TETRYL 
1,3,5-TRINITROBENZENE 

08129197 FBO.WK4 

._ 

FREQUENCY OF DETECTION SUMMARY 
FIELD BLANKS - QA/QC SAMPLES 

ORGANIC COMPOUNDS 
SITES 11 AND 17, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

FBDI-1 l/96 FBLG-11196 FBRIG-1 l/96 
1 l/12/96 11112196 11/12/96 

0.2 u 
0.81 

0.2 u 
0.53 

0.2 u 
0.2 u 
0.2 u 
0.2 u 
1.4 u 
0.3 u 
0.2 u 

0.2 u 
0.2 u 
0.2 u 
0.5 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.5 u 
0.2 u 
0.2 u 

0.2 u 
0.2 u 
0.2 u 
0.5 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.5 u 

0.36 U 
0.2 u 



SAMPLE ID 
DATE SAMPLED 

VOLATILES (q/l) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l -DICHLOROETHENE 
1,l -DICHLOROETHANE 
1,2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
I,2-DICHLOROETHANE 
2.BUTANONE 
l,l,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRANS.1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENES (TOTAL) 

08/29/97 FBO. WK4 

FREQUENCY OF DETECTION SUMMARY 
FIELD BLANKS - QA/QC SAMPLES 

ORGANIC COMPOUNDS 
SITES 11 AND 17, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MINIMUM MAXIMUM 
NONDETECTED NONDETECTED 

10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 

65 
85 

ND 
ND 
ND 
ND 
69 

ND 
ND 
ND 
ND 

PJ 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

i 
>’ 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 

6J 
8J 

ND 
ND 
ND 
ND 
69 

ND 
ND 
ND 
ND 

PJ 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 
DETECTED DETECTION 

o/3 
o/3 
o/3 
o/3 

FBLG-11196 l/3 
FBDI-I l/96 l/3 

o/3 
o/3 
on 
013 

FBRIG-I l/96 l/3 
o/3 
o/3 
o/3 
013 

FBRIG-11196 II3 
o/3 

o/3 

o/3 

o/3 

o/3 

o/3 
o/3 

o/3 

o/3 

o/3 

013 

o/3 
o/3 

o/3 

o/3 

o/3 
o/3 

AVERAGE 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 

6.00 

8.00 

NA 
NA 
NA 
NA 

69.00 

NA 
NA 
NA 
NA 

9.00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

MEDIAN 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 

6.00 

8.00 

NA 
NA 
NA 
NA 

69.00 
NA 
NA 
NA 
NA 

9.00 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



SAMPLE ID 
DATE SAMPLED 

SEMIVOLATILES (ugll) 
PHENOL 
BIS(2-CHLOROETHYL)ETHER 
2.CHLOROPHENOL 
1,3-DICHLOROBENZENE 
LCDICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
N-NITROSO-DI-N-PROPYLAMINE 
4-METHYLPHENOL 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL, 
BIS(2-CHLOROETHOXY)METHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5TRICHLOROPHENOL 
Z-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYLPHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 

08/29/97 FBO.WM 

MINIMUM 
NONDETECTED 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
25 U 

FREQUENCY OF DETECTION SUMMARY 
FIELD BLANKS - QA/QC SAMPLES 

ORGANIC COMPOUNDS 
SITES 11 AND 17, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 IJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 u 
25 U 

MINIMUM 
DETECTED 

1.l 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

7 

MAXIMUM 
DETECTED 

25 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
Nri 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 
DETECTED DETECTION 

FBDI-I l/P6 213 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
013 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
013 
013 
013 
o/3 
o/3 
013 
o/3 

AVERAGE 
OF POSITIVE 
DETECTIONS 

1.50 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

MEDIAN 
OF POSITIVE 
DETECTIONS 

1.50 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

. . _ . ..__.. ._ . . . . ..- -..-- ----- ------. ----- - ------- -- 



SAMPLE ID 
DATE SAMPLED 

SEMIVOLATILES (@I) (cod) 
DIBENZOFURAN 
24.DINITROTOLUENE 
DIETHYLPHTHALATE 
4-CHLOROPHENYL-PHENYLETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE (1) 
4-BROMOPHENYLPHENYLETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYLPHTHALATE 
FLLJORANTHENE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(l,2,3CD)PYRENE 
DIBENZO(&H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

08129197 FBO.WK4 
\ 

MINIMUM 
NONDETECTED 

10 u 
10 u 
IO u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

FREQUENCY OF DETECTION SUMMARY 
FIELD BLANKS - QA/QC SAMPLES 

ORGANIC COMPOUNDS 
SITES 11 AND 17, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

MINIMUM MAXIMUM 
DETECTED DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

8 

LOCATION OF FREQUENCY 
MAXIMUM OF 
DETECTED DETECTION 

FBRIG-11196 

o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
013 
o/3 
013 
o/3 
o/3 
o/3 
o/3 
o/3 
l/3 
o/3 
o/3 
013 
o/3 
013 
o/3 
013 
o/3 
o/3 
013 
o/3 
o/3 
013 
o/3 

AVERAGE 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
1.00 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

MEDIAN 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
1.00 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

“a i 



SAMPLE ID 
DATE SAMPLED 

PESTICIDESiPCBS @g/l) 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC (LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRTN 
4$-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRJN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAFHENE 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 

MINIMUM 
NONDETECTED 

0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.0035 B 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
1u 
2u 
1u 
1u 
1u 
IU 
1u 

FREQUENCY OF DETECTION SUMMARY 
FIELD BLANKS - QA/QC SAMPLES 

ORGANIC COMPOUNDS 
SITES 11 AND 17, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5U 
IU 
2u 
IU 
1u 
IU 
1u 
IU 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 

0.014 3 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 

0.014 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 
DETECTED DETECTION 

FBLG-1 l/P6 

o/3 
o/3 
o/3 
o/3 
o/3 
113 
o/3 
o/3 
o/3 
013 
o/3 
o/3 
o/3 
013 
o/3 
o/3 
013 
013 
o/3 
013 
o/3 
o/3 
o/3 
o/3 
on 
o/3 
o/3 
o/3 

AVERAGE MEDIAN 
OF POSITIVE OF POSITIVE 
DETECTIONS DETECTIONS 

NA 
NA 
NA 
NA 
NA 

0.01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

0.01 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

08/29/97 FBO.WK4 



SAMPLE ID 
DATE SAMPLED 

EXPLOSIVES @g/l) 
1,3-DINITROBENZENE 
2,4-DNT/2,6-DNT 
2,4,&TRINITROTOLUENE 
HMX 
NITROBENZENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
AMINO-DNTS 
RDX 
TETRYL 
1,3,5-TRINITROBENZENE 

FREQUENCY OF DETECTION SUMMARY 
FIELD BLANKS - QA/QC SAMPLES 

ORGANIC COMPOUNDS 
SITES 11 AND 17, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

MINIMUM MAXIMUM 
NONDETECTED NONDETECTED 

0.2 u 
0.2 u 
0.2 u 
0.5 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
0.5 u 
0.2 u 
0.2 u 

0.2 u 
0.2 u 
0.2 u 
0.5 u 
0.2 u 
0.2 u 
0.2 u 
0.2 u 
1.4 u 

0.36 U 
0.2 u 

MINIMUM 
DETECTED 

ND 
0.81 

ND 
0.53 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
0.81 

ND 
0.53 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 
DETECTED DETECTION 

o/3 
FBDI-I l/96 l/3 

O/3 
FBDI-1 l/96 113 

013 
013 
o/3 
o/3 
o/3 
o/3 
o/3 

AVERAGE MEDIAN 
OF POSITIVE OF POSITIVE 
DETECTIONS DETECTIONS 

NA NA 
0.81 0.81 
NA NA 
0.53 0.53 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

08129197 FBO .WK4 

‘, 





SAhIPLE ID 
DATE SAMPLED 

TOTAL INORGANICS (q/l) 
ALUMINUh,l 
ANTIMONY 
ARSENIC 
B.kRIUIvl 
BERYLLIUM 
C.-V>MIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
h~IAGNESIUIv1 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 
CYANIDE, TOTAL 

06/24/97 FBJ ‘““A 

, > 

FREQUENCY OF DETECTION SUMMARY 
FIELD BLANKS - QA/QC SAMPLES 

TOTAL INORGANICS AND CYANIDE 
SITES 11 AND 17, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

h%INIMUM 
NONDETECTED 

h~~AXIblUIv1 h,IINIMUhI 
NONDETECTED DETECTED 

19 U 
3 u 
3 UL 
IU 
1u 
1 u 

22 u 
1u 
2u 
1 u 

NA 
2 UL 

15 u 
1u 

0.1 u 
2u 

NA 
3u 
1U 

125 U 
6 U 
1U 
2 UL 
3u 

19 U 
6.7 B 

3 UL 
1 u 
1U 
I U 

23.9 B 
1 u 
2u 
1U 

NA 
2 UL 

15 L! 
1.1 B 
0.1 u 

2u 
N.4 

3 u 
1U 

125 U 
6 L’ 
1u 
2 UL 
3 u 

37.4 
ND 
ND 

33.6 
ND 
ND 

57800 
6.8 K 
ND 
1.3 

11.8 J 
ND 

2170 
46.8 

0.1 K 
2 

50.8 
ND 
ND 
183 
ND 
2.7 
100 L 
ND 

MAXIMUM 
DETECTED 

1470 
ND 
ND 

33.6 
ND 
ND 

57800 
6.8 K 
ND 
9.1 

2580 J 
ND 

2170 
46.8 

0.1 K 
2 

2790 
ND 
ND 

6190 
ND 
2.7 
100 L 
ND 

LOCATION OF 
MAXIMUM 
DETECTED 

FBRIG-11196 

FBRIG-I I/96 

FBRIG-1 l/96 
FBRIG-11196 

FBRIG-1 l/96 
FBRIG-1 l/96 

FBRIG-1 l/96 
FBRIG-1 l/96 
FBLG-1 l/96 
FBRIG-I 1196 
FBRIG-1 l/96 

FBRIG-11196 

FBRIG-1 l/96 
FBRIG-1 l/96 

FREQUENCY 
OF 

DETECTION 

213 753.70 
O/3 NA 
013 NA 
l/3 33.60 
o/3 NA 
o/3 NA 
113 57800.00 
113 6.80 
013 NA 
213 5.50 
3!3 871.17 
013 NA 
113 2170.00 
l/3 46.80 
1!3 0.10 
l/3 2.00 
3!3 966.00 
0!3 NA 
013 NA 
213 3186.50 
013 NA 
113 2.70 
l/3 100,00 
o/3 NA 

AVERAGE 
OF POSITIVE 
DETECTIONS 

MEDIAN 
OF POSITIVE 
DETECTIONS 

753.70 
NA 
NA 

33.60 
NA 
NA 

57800.00 i 
6.80 
NA 

5.50 
21.70 

NA 
2170.00 

46.80 
0.10 
2.00 
57.20 

N.4 
N.4 

3186.50 
N.4 

2.70 
100.00 

NA 



SAhdPLE ID 
DATE SAMPLED 

DISSOLVED INORGANICS (ug/l) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
C.kDMIUM 
CALCIUA4 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUhl 
h,f.kNGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
TH.kLLIUh,I 
VANADIUM 
ZINC 

FREQUENCY OF DETECTION SUMMARY 
FIELD BLANKS - QA/QC SAMPLES 

DISSOLVED INORGANICS 
SITES 11 AND 17, CTO-0354 

NAVAL WEAPONS STATION YORKTOWNI YORKTOWN, VIRGINIA 

FBDI-I 1/96F FBLG-11/96F FBRIG-1 ll96F 
11/12l96 11112/96 1 l/12/96 

19 u 
3u 
3 UL 
1U 
1u 
1 U 

160 B 
1U 
2 u 
1 U 

35.5 B 
2UL 

15 U 
1.2 B 
0.1 u 

2u 
42 u 

3u 
1 u 

134 
6U 
1u 

10.6 

19 u 
3u 
3 UL 
1u 
1u 
1u 

23.4 B 
1 U 
2u 
1 u 

10 u 
2 UL 

15 u 
1 u 

0.11 K 
2u 

42 U 
3 u 
1 u 

125 u 
6 U 
IU 
2 u 

224 
3u 
3 UL 

20.2 
1 u 
1u 

48000 
1U 
2 u 

1.8 B 
33.6 B 

2 UL 
1430 

4.5 B 
0.1 K 

2u 
2790 

3 u 
1 u 

5420 
6U 

1.6 
20 u 

06124197 FBDI. WK4 



SAhtPLE ID 
DATE SAMPLED 

DISSOLVED INORGANICS (us/l) 
.4LUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADhlIUM 
CALCIL~hl 
CHROhlIUhi 
COB.ALT 
COPPER 
IRON 
LEAD 
MAGNESIUhI 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUh4 
THALLIUM 
VANADIULl 
ZINC 

06/24197 FBJ” “<K4 

J 

FREQUENCY OF DETECTION SUMMARY 
FIELD BLANKS - QA/QC SAMPLES 

DISSOLVED INORGAh’ICS 
SITES 11 AND 17, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

M/IINIMUM hMXIMUhI 
NONDETECTED NQNDETECTED 

19 U 
3 u 
3 L’L 
1 u 
1 U 
1 u 

23.4 B 
1u 
2 L’ 
1 U 

10 U 
2 UL 

15 u 
1U 

0.1 U 
2 u 

42 U 
3u 
1 U 

125 u 
6 L’ 
1 U 
2U 

19 u 
3 u 
3 UL 
1 u 
1 u 
1u 

160 B 
1 u 
2 u 

1.8 B 
35.5 B 

2 UL 
15 u 

4.5 B 
0.1 u 

2 u 
42 U 

3u 
1 u 

125 u 
6 L’ 
1u 

20 u 

MINIMUM 
DETECTED- 

224 
ND 
ND 

20.2 
ND 
ND 

48000 
ND 
ND 
ND 
ND 
ND 

1430 
ND 
0.1 K 
ND 

2790 
ND 
ND 
134 
ND 
1.6 

10.6 

i / 

hlAxIMUM 
DETECTED 

224 
ND 
ND 

20.2 
ND 
ND 

48000 
ND 
ND 
ND 
ND 
ND 

1430 
ND 

0.11 K 
ND 

2790 
ND 
ND 

5420 
ND 
1.6 

10.6 

LOCATION OF 
hMxIhuJA4 
DETECTED 

FBRIG-1 ll96F 

FBRIG-11/96F 

FBRIG-11196F 

FBRIG-11/96F 

FBLG-11196F 

FBRIG-I 1196F 

FBRIG-11/96F 

FBRIG-11/96F 
FBDI-111961: 

FREQUENCY 
OF 

DETECTION 

l/3 
o/3 
o/3 
l/3 
o/3 
o/3 
113 
o/3 
o/3 
013 
o/3 
o/3 
113 
o/3 
213 
o/3 
l/3 
o/3 
o/3 
213 
013 
l/3 
113 

AVERAGE 
OF POSITIVE 
DETECTIONS 

224.00 
NA 
NA 

20.20 
NA 
NA 

48000.00 
NA 
NA 
NA 
NA 
NA 

1430.00 
NA 

0.11 
NA 

2790.00 
N.4 
NA 

2777.00 
N.4 
1.60 

10.60 

MEDIAN 
OF POSITIVE 
DETECTIONS 

224.00 
NA 
N.4 

20.20 
N.4 
NA 

48000.00 
N.4 
NA 
NA 
NA 
NA 

1430.00 
NA 

0.11 
N.4 

2790.00 
NA 
N.4 

2777.00 
NA 
1.60 
10.60 

B 



SAMPLE ID 
DATE SAMPLED 

ENGINEERING (q/l) 
NITRATE/NITRITE 
ORTHO-PHOSPHATE 
BROMIDE 
CHLORIDE 
SULFATE 
PROP.4NE 
hlETH.ANE 
ETHENE 
ETH.ANE 

FBDI-1 l/96 
1 l/l 2196 

100 u 
500 u 
500 u 

1000 u 
1000 U 

0.6 U 
0.2 u 
0.4 u 
0.4 u 

FREQUENCY OF DETECTION SUMMARY 
FIELD BLANKS - QA/QC SAMPLES 

ENGINEERING PARAMETERS 
SITES 11 AND 17, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTO-‘N; V!RGlNIA 

FBLG-1 l/96 FBRIG-1 l/96 
1 l/12/96 1 l/12/96 

100 u 
500 u 
500 u 

1000 u 
1000 U 

0.6 U 
0.2 u 
0.4 u 
0.4 u 

100 u 
500 u 
500 u 

11400 
34900 

0.6 U 
0.5 
0.4 u 
0.4 u 

06/24/97 FBENG.WK4 



SAMPLE ID 
DATE SAhJPLED 

ENGINEERING (ugfl) 
NITRATE/NITRITE 
ORTHO-PHOSPHATE 
BROMIDE 
CHLORIDE 
SULFATE 
PROPANE 
hfETHANE 
ETHENE 
ETHANE 

06124197 FBF’ - WK4 

\ 

FREQUENCY OF DETECTION SUMMARY 
FIELD BLANKS - QA/QC SAMPLES 

ENGINEERING PARAMETERS 
SITES 11 AND 17, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

h~fINIl\iIU~l MAXIMUM 
NONDETECTED NONDETECTED 

MINIh,IUkI 
DETECTED 

MAXIMUM 
DETECTED 

LOCATION OF 
MAXIMUM 
DETECTED 

100 u 
500 u 
500 u 

1000 U 
1000 U 

0.6 U 
0.2 u 
0.4 u 
0.4 u 

100 u 
500 u 
500 u 

1000 u 
1000 u 

0.6 U 
0.2 u 
0.4 u 
0.4 u 

ND 
ND 
ND 

11400 
34900 

ND 
0.5 
ND 
ND 

ND 
ND 
ND 

11400 FBRIG-11196 
34900 FBRIG-1 l/96 

ND 
0.5 FBRIG-1 l/96 
ND 
ND 

i 

FREQUENCY 
OF 

DETECTION 

o/3 
o/3 
013 
l/3 
l/3 
o/3 
113 
o/3 
o/3 

AVERAGE 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 

11400.00 
34900.00 

NA 
0.50 
NA 
N.4 

MEDIAN 
OF POSITIVE 
DETECTIONS 

NA 
NA 
NA 

11400.00 
34900.00 

NA 
0.50 
NA 
NA 





RISK TABLES 
SURFACE SOIL - STATISTICAL SUMMARY 

ORGANIC COMPOUNDS 
SITE 11, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

SEMIVOLATILES (@kg) 
BIS(Z-ETHYLHEXYL)PHTH.a.ATE 
PESTICIDWPCBS (@kg) 
ENDOSULF.AJ II 
4,4’-DDT 
METHOXYCHLOR 
EXPLOSIVES (m&g) 
2,4,6-TRINITROTOLUENE 
AhlINO-DNTS 

NORMAL 
ARITHlvlETIC 

h~lE.AN 

190.38 22.77 201.64 5.24 0.14 205.67 IlO IlO 

16.78 7.35 20.41 2.35 1.55 236.92 no no 
16.79 12.16 22.80 2.18 1.74 347.26 no no 
84.27 35.49 101.81 4.00 1.56 1300.96 no IlO 

0.14 0.07 0.18 -2.00 0.30 0.17 no no 
0.19 0.16 0.27 -1.89 0.60 0.27 no no 

NOIWAL LOG DATA IS DATA IS 
NORMAL UPPER 95% LOG LOG UPPER 95% NORMALLY LOG NORIvlALLY 

STANDARD CONFIDENCE ARITHMETIC STANDARD CONFIDENCE DISTRIBUTED DISTRIBUTED 
DEVIATION INTERVAL. h,lE AN DEVIATION INTERVAL (W TEST) (W TEST) 

07/01/97 Rl lSSO.WK4 



TOTAL INORGANICS (mgkg) 
ALUh~HNUM 
ANTIMONY 
ARSENIC 
BARIUhl 
BERSLLIL’hl 
CADhBUhf 
C.-UCIUhl 
CHROhIIUhl 
COBALT 
COPPER 
IRON 
LE.-W 
hlAGNESIUh1 
MANG,WESE 
h,lERCURY 
NICKEL 
POTASSIUhl 
SILVER 
SODIUM 
VAN..iDIUM 
ZINC 

07/01!97 R11SP’.WK4 

-I / 

NORklAL 
ARITHhlETIC 

hlEAN 

5623.85 1781.37 6504.27 8.60 0.28 6578.30 no 
0.43 0.18 0.52 -0.88 0.29 0.51 no 
3.77 3.81 5.65 1.09 0.60 5.40 no 

66.88 20.58 77.05 4.15 0.35 82.72 yes 
0.15 0.10 0.19 -2.03 0.38 0.18 no 
0.56 0.27 0.69 -0.71 0.57 0.83 yes 

10962.85 21780.80 21727.74 8.14 1.42 44361.59 no 
11.24 11.49 16.92 2.20 0.56 15.19 no 
2.52 2.32 3.66 0.73 0.54 3.42 no 

45.50 53.73 72.05 3.51 0.71 71.79 no 
7827.69 4212.55 9909.69 8.87 0.43 10108.43 no 

25.88 10.96 31.29 3.16 0.46 34.81 yes 
411.08 239.07 529.23 5.90 0.47 544.02 no 
110.67 29.34 125.17 4.67 0.26 128.09 yes 

0.21 0.42 0.41 -2.43 1.15 0.5 1 no 
4.60 1.66 5.42 1.48 0.31 5.50 no 

310.77 180.99 400.22 5.62 0.48 416.27 no 
6.67 8.33 10.78 1.32 1.10 19.59 n0 

62.46 133.87 128.62 3.37 0.95 98.91 no 
12.80 6.64 16.08 2.47 0.38 15.85 tl0 

42.47 19.70 52.21 3.64 0.50 59.77 yes 

RISK TABLES 
SURFACE SOIL - STATISTICAL SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SITE 11, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

NORMAL 
STANDARD 
DEVL4TION 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG LOG 
ARITHMETIC STANDARD 

MEAN DEVIATION 

1 
) 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

DATA IS DATA IS 
NORMALLY LOG NORMALLY 

DISTRIBUTED DISTRIBUTED 
(W TEST) (W TEST) 

yes 
no 
no 

yes 
no 

yes 
yes 
no 
no 

yes 
ves 
j.es 
no 

yes 
no 

yes 
yes 
yes 
no 
no 

yes 

‘, 



VOL.&TILES (ugikg) 
SERIIVOLATILES (ugkg) 
BIS(2-ETHYLHEXYL)PHTH.kLATE 
PESTICIDEWPCBS (q/kg) 
4,4’-DDT 
METHOXYCHLOR 
EXPLOSIVES (mgkg) 
2,4,6-TRINITROTOLUENE 

RISK TABLES 
SUBSURFACE SOIL - STATISTICAL SUMhfARY 

ORGANIC COMPOUNDS 
SITE 11, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

NORhlAL NORMAL 
ARITHhlETIC STANDARD 

MEAN DEVIATION 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG 
ARITHMETIC 

MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

DATA IS DAT.4 IS 
NORMALLY LOG NORMALLY 

DISTRIBUTED DISTRIBUTED 
(W TEST) (W TEST) 

178.56 51.96 210.77 5.10 0.51 294.68 no 

3.94 5.89 7.88 0.89 0.84 9.67 no 
6.56 6.28 10.77 1.33 1.21 52.31 no 

133.66 399.88 381.58 -0.40 2.92 327963.68 no 

no 

no 
no 

no 

07/01!97 Rl lSBO.WK4 



TOTAL INORGANICS (mgkg) 
ALL’MINUM 
ARSENIC 
BARIL~I 
C.ALCIUh,l 
CHROhfIUM 
COBALT 
COPPER 
IRON 
LEAD 
M.4GNESIUbI 
LI.QJG.kNESE 
NICKEL 
POTASSIUM 
SELENIUM 
SODIUM 
VANADIUM 
ZINC 
CYANIDE, TOTAL 

NORMAL 
ARITHMETIC 

MEAN 

2378.89 648.58 2781.01 7.73 0.32 3062.82 Yes 
2.77 1.22 352 0.92 0.50 4.39 Yes 
6.92 2.18 8.27 1.88 0.37 9.30 yes 

3 10.33 89.67 365.93 5.69 0.34 407.53 yes 
6.32 1.73 7.39 1.80 0.34 8.32 yes 
0.76 0.18 0.88 -0.29 0.24 0.91 yes 
1.12 0.38 1.35 0.05 0.39 1.53 yes 

3998.89 1412.81 4874.83 8.24 0.34 5196.89 Y@ 
2.29 0.82 2.80 0.75 0.44 3.36 Yes 

264.91 85.13 317.69 5.51 0.44 389.24 Yes 
7.23 1.93 8.43 1.94 0.29 8.98 Yes 
1.60 0.34 1.81 0.45 0.23 1.91 Yes 

393.78 127.82 473.03 5.89 OS1 640.50 no 

0.43 0.21 0.56 -0.93 0.43 0.61 no 

51.01 10.52 57.53 3.91 0.24 60.78 yes 

6.44 1.76 7.54 1.82 0.3 1 8.26 yes 

3.37 1.15 4.08 1.16 0.35 4.44 YeS 

0.26 0.21 0.40 -1.67 0.87 0.81 no 

RISK TABLES 
SUBSURFACE SOIL -STATISTICAL SUMhIARY 

TOTAL INORGANICS AND CYANIDE 
SITE 11, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

NORMAL 
STANDARD 
DEVIATION 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG 
ARITHMETIC 

MEAN 

07/01/97 Rl ’ .--I WK4 

z ,_ 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

DATA IS DATA IS 
NORMALLY LOG NORhtALLY 

DISTRIBUTED DISTRIBUTED 
(W TEST) (W TEST) 

yes 
yes 
yes 
yes 
no 

yes 
yes 
yes 
yes 
no 

yes 
yes 
no 
no 
IlO 

yes 
yes 
no 



RISK TABLES 
SHALLOW GROUNDWATER - STATISTICAL SUMMARY 

ORGANIC COMPOUNDS 
SITE 11, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

VOLATILES (ug/l) 
CHLOROMETHANE 
EXPLOSIVES (ug/l) 
AMINO-DNTS 
RDX 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL LOG DATA IS DATA IS 
NORMAL UPPER 95% LOG LOG UPPER 95% NORMALLY LOG NORMALLY 

STANDARD CONFIDENCE ARITHMETIC STANDARD CONFIDENCE DISTRIBUTED DISTRIBUTED 
DEVIATION INTERVAL MEAN DEVIATION INTERVAL (W TEST) (W TEST) 

4.50 1.00 5.68 1.48 0.26 7.35 no no 

6.75 6.75 1,47 1.46 77646.01 
2.95 3.15 6.66 1.80 6.17E+O8 

Yes 
Yes 

Yes 
yes 

08129197 RI lSHGWO.WK4 



RISK TABLES 
SHALLOW GROUNDWATER -STATISTICAL SUMMARY 

DISSOLVED INORGANICS 
SITE 11, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

DISSOLVED INORGANICS (ugll) 
ALUMINUM 
BARIUM 
CALCIUM 
COBALT 
IRON 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SELENIUM 
SODIUM 
VANADIUM 

08/01/97 R”- GWD.WK4 

3 

NORMAL 
ARITHMETIC 

MEAN 

328.88 337.49 725.93 5.22 1.34 13680164.98 Yes 
41.55 24.60 70.49 3.52 0.84 2494.59 yes 

4122.50 1306.07 5659.09 8.28 0.38 10102.79 Yes 
3.50 1.68 5.47 1.10 0.73 84.65 no 

2515.00 1908.17 4759.96 7.65 0.66 29943.17 Yes 
1020.25 555.29 1673.54 6.73 0.83 57269.17 Yes 

14.38 4.52 19.69 2.63 0.33 30.52 yes 
3.58 1.78 5.67 1.11 0.75 92.68 yes 

313.25 238.80 594.20 5.46 0.93 44722.15 Ye= 
1.95 0.90 3.01 0.60 0.39 4.84 no 

3355.00 1338.89 4930.21 8.05 0.42 10802.05 ye= 
0.68 0.35 1.09 -0.47 0.44 2.26 no 

NORMAL 
NORMAL UPPER 95% LOG 

STANDARD CONFIDENCE ARITHMETIC 
DEVIATION INTERVAL MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

DATA IS DATA IS 
NORMALLY LOG NORMALLY 

DISTRIBUTED DISTRIBUTED 
(W TEST) (WI TEST) 

ye= 
ye= 
Yes 
no 

ye= 
Ye= 
ye= 
ye= 
Yes 
no 

Ye= 
no 





TOT..\L INORGANIC% (mgkg) 
:\l,~‘hllNl.‘hl 
ARSENIC 
IL\RIUfd 

C.-\DhlIL’L-I 
C.-UCIUhl 
CHROMIUM 
COB.tLT 
COPPER 
IRON 
LE.- 
hf.-\GNESIUM 
hI.ANG.WESE 
NICKEL 
POT.ASSIUhl 
SELENIUhl 
SILVER 
\‘.J.N.kDIL’hl 
ZINC 

07/01/97 Rl lSDI.WK4 
‘> 
b 
r’ _” 

NORMAL NORMAL 
.&RITHMETIC ST.WD.ARD 

hfE.AN DEVlATION 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG LOG 
ARITHMETIC STANDARD 

MEAN DEVIATION 

LOG DATA IS DATA IS 
UPPER 9 5% NORMALLY LOG NORMALLY 

CONFIDENCE DISTRIBUTED DISTRIBUTED 
INTERVAL (W TEST) (W TEST) 

4 122.00 1374.25 5432.29 8.28 0.34 6516.83 
3.77 2.94 6.57 1.04 0.88 29.54 

44.42 17.39 61.00 3.73 0.39 16.14 
0.27 0.19 0.45 -1.54 0.74 I.26 

1266.40 547.34 1788.27 7.06 0.45 2513.91 
4.44 2.48 6.80 1.36 0.57 11.72 
2.24 1.68 3.84 0.54 0.84 16.04 

14.28 8.92 22.79 2.52 0.58 38.44 
7190.00 5819.63 12738.78 8.57 0.92 76601.98 

13.20 4.42 17.41 2.53 0.34 21.02 
267.60 79.23 343.14 5.55 0.30 402.43 

67.54 55.93 120.87 3.90 0.90 553.09 
3.04 1.21 4.20 1.05 0.41 5.64 

195.80 45.37 239.06 5.26 0.23 261.07 
0.47 0.22 0.68 -0.82 O.jS 0.79 
0.59 0.48 1.04 -0.85 0.93 6.44 
9.52 4.44 13.76 2.16 0.48 19.80 

32.02 20.08 51.16 3.27 0.74 156.30 

RISK TABLES 
SEDIhfENT - STATISTICAL SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SITE 11, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN. YORKTO\VN, VIRGINIA 

yes 

yes 

yes 

no 
yes 
yes 
yes 
yes 
pes 

)r‘ZS 

yes 

no 
j?S 
yes 

no 

yes - 
):-%S 

yes 

yes 

?‘OS 

yes 

no 
yes 
yes 
yes 
yes 
yes 

yes 
yes 

yes 

yes 

no 
yes 
yes 
yes 



SEMNOLATILES (uglkg) 
NAPHTHALENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BlS(ZETHYLHEXYL)PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3CD)PYRENE 
BENZO(G,H,I)PERYLENE 
PESTlClDESlPCBS @g/kg) 
DIELDRIN 
4$-DDE 
ENDRIN 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ALPHA-CHLORDANE 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
NORMAL UPPER 95% 

STANDARD CONFIDENCE 
DEVIATION INTERVAL 

LOG 
ARITHMETIC 

MEAN 

LOG 
LOG UPPER 95% 

STANDARD CONFIDENCE 
DEVlATlON INTERVAL 

DATA IS DATA IS 
NORMALLY LOG NORMALLY 

DISTRIBUTED DISTRIBUTED 
(W TEST) (W TEST) 

202.45 44.38 219.61 5.27 0.33 238.53 no no 
202.30 44.91 219.66 5.27 0.34 240.06 no no 
201.90 46.34 219.82 5.26 0.38 244.99 no no 
202.35 44.73 219.64 5.27 0.34 239.54 no no 
228.30 107.66 269.92 5.35 0.41 278.11 no no 
204.65 37.13 219.01 5.30 0.21 225.03 yes no 
194.65 58.54 217.28 5.18 0.56 274.38 no no 
195.25 108.00 237.00 5.12 0.60 271.05 no no 
186.95 91.87 222.47 5.10 0.56 253.24 no no 
181.20 64.05 205.96 5.10 0.52 244.89 no no 
169.85 76.62 199.47 4.99 0.61 245.30 yes no 
223.70 263.79 325.68 5.07 0.81 356.09 no no 
173.15 69.59 200.06 5.05 0.52 230.28 Yes no 
175.90 68.76 202.48 5.05 0.59 247.44 no no 
191.10 47.60 209.50 5.21 0.34 225.22 no no 
189.95 51.31 209.79 5.19 0.37 228.40 no no 
189.60 51.76 209.61 5.19 0.37 227.61 no no 

3.01 4.50 4.75 0.75 0.74 4.23 no 
2.64 4.61 4.42 0.47 0.87 3.93 no 
3.02 4.48 4.75 0.81 0.57 3.50 no 
2.53 4.96 4.45 0.11 115 5.01 no 

14.84 23.83 24.05 2.09 1.10 33.04 no 
2.74 4.60 4.52 0.43 1.08 6.09 no 
1.51 2.24 2.36 0.09 0.65 1.90 no 

no 
no 
no 

yes 
‘no 
no 
no 

STATISTICAL SUMMARY 
SURFACE SOIL 

ORGANIC COMPOUNDS 
SITE 17 PROPER, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN. VIRGINIA 



TOTAL INORGANICS (mglkg) 
ALUMINUM 
ARSENIC 
BARIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
VANADIUM 
ZINC 
CYANIDE, TOTAL 

09/03197 X17SSI.WK4 

‘$ _I 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG 
ARITHMETIC 

MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

DATA IS DATA IS 
NORMALLY LOG NORMALLY 

DISTRIBUTED DISTRIBUTED 
(W TEST) (W TEST) 

4559.00 1413.97 5105.66 8.38 0.30 5233.85 no 
2.49 7.16 2.93 0.82 0.44 3.08 no 

21.23 7.01 23.94 3.00 0.34 24.83 yes 
1308.75 1740.11 1981.50 6.56 1.08 2803.85 no 

6.46 3.05 7.63 l.?B 0.41 7.82 no 
1.25 0.74 1.54 0.05 0.62 1.77 no 
4.09 5.65 6.27 1.08 0.67 5.25 no 

54l1.00 2508.64 6380.88 8.51 0.42 6596.98 no 
9.15 4.48 10.88 2.09 0.53 12.11 Yes 

426.80 255.32 525.51 5.94 0.46 526.22 no 
84.84 72.35 112.81 4.14 0.80 138.67 no 

0.08 0.05 0.10 -2.78 0.70 0.11 no 
3.10 1.34 3.61 1.05 0.41 3.78 yes 

280.20 229.51 368.93 5.39 0.72 421.94 no 
0.49 0.30 0.61 -0.82 0.43 0.59 no 

11.93 3.92 13.44 2.43 0.33 13.87 yes 
15.30 11.35 19.69 2.46 0.75 23.63 no 

0.11 0.05 0.13 -2.27 0.36 0.13 no 

STATISTICAL SUM.MARY 
SURFACE SOIL 

TOTAL INORGANICS 
SITE 17 PROPER, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

yes 
ves 
;es 

yes 
Yes 
yes 
no 

Yes 
yes 
no 

Yes 
no 

yes 
yes 

no 

yes 
yes 
no 



SEMIVOLATILES (uglkg) 
NAPHTHALENE 
2-METHYLNAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,l)PERYLENE 
PESTlClDESlPCBS (uglkg) 
4,4’-DDE 
4,4’-DDT 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

NORMAL 
UPPER 95% LOG 

CONFIDENCE ARITHMETIC 
INTERVAL MEAN 

LOG 
STANDARD 
DEVIATION 

LOG DATA IS DATA IS 
UPPER 95% NORMALLY LOG NORMALLY 

CONFIDENCE DISTRIBUTED DISTRIBUTED 
INTERVAL (W TEST) (W TEST) 

400.00 280.59 730.12 5.82 0.65 4584.78 
285.50 348.85 695.93 5.10 1.21 812778.33 

1148.75 1182.87 2540.39 6.58 1.17 2684044.98 
257.50 115.29 393.14 5.49 0.39 625.66 
397.50 280.76 727.81 5.82 0.65 4520.31 
307.50 174.05 512.26 5.59 0.62 3241.32 

1882.50 1905.72 4124.58 6.98 1.34 83100767.87 
605.00 423.52 1103.27 6.18 0.80 18942.79 
280.00 174.16 484.90 5.52 0.52 1527.71 

2852.50 2533.71 5833.41 7.46 1.32 107181469.81 
3592.50 4060.32 8369.47 7.56 1.47 480717762.27 
2365.00 2819.14 5681.72 7.08 1.52 3375031929.45 
2745.00 3305.16 6633.52 7.22 1.54 4503624940.72 

243.75 102.26 364.05 5.44 0.37 572.66 
3197.50 3669.70 7514.90 7.37 1.59 8803217204.16 
1078.50 1305.96 2614.96 6.34 1.42 89354862.92 
3235.00 4270.00 8258.66 7.19 1.76 4.41 E+ll 
1486.75 1921.59 3747.49 6.49 1.63 5943393172.99 

630.00 725.63 1483.70 5.99 1.07 696561.35 
171175 2250.10 4358.99 6.57 1.71 14452807667.60 

Ye= 
ves 
yes 
no 

ye* 
Ye= 
Ye= 
ves 
no 

ye* 
ye* 
Ye* 
no 

ye* 
ye* 
Ye* 
ye* 
ves 

ye* 
Ye* 
Ye= 
Ye* 
Ye* 
Ye* 
Ye= 
Ye= 
ye* 
ye* 
ye* 

;les 
Yes 
ye= 
ye* 
Ye* 
Ye* 
Ye* 
Ye= 
Ye* 
ye= 
Yes 

21 46 23.45 49.05 1.77 2.38 1.68E+15 Ye= Ye* 
8.01 7.33 16.64 1.66 1.12 13165.62 Ye= Ye* 

STATISTICAL SUMMARY 
SURFACE SOIL 

ORGANIC COMPOUNDS 
SITE 17 SOIL AREA OF CONCERN, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, V!RG!b!!A 

09/03/97 Y17SSO.WK4 



TOTAL INORGANICS (mglkg) 
ALUMINUM 
ARSENIC 
BARIUM 
BERYLLIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
VANADIUM 
ZINC 
CYANIDE, TOTAL 

09/03197 Yl7SSI.WK4 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

4675.00 558.36 5331 .Ql 8.44 0.12 5665.94 
3.15 0.35 3.56 1.14 0.11 3.77 

27.00 3.79 31.46 3.29 0.14 33.98 
0.17 0.08 0.26 -1.87 0.42 0.53 

1162.75 445.37 1686.73 7.01 0.37 2709.78 
7.80 1.80 9.92 2.03 0.24 12.36 
1.78 0.56 2.43 0.54 0.32 3.77 
3.83 1.73 5.85 1.27 0.43 12.47 

5647.50 1489.10 7399.43 8.61 0.26 9365.57 
24.83 3.88 29.38 3.20 0.16 32.07 

433.25 97.67 548.16 6.05 0.23 677.19 
141.45 46.15 195.74 4.91 0.33 303.95 

0.08 0.05 0.13 -2.70 0.61 0.79 
3.65 0.93 4.75 1.27 0.26 6.02 

316.00 83.32 414.02 5.73 0.28 541.94 
12.15 2.34 14.90 2.48 0.20 16.76 

51.38 48.71 108.68 3.67 0.79 1464.04 
0.12 0.05 0.17 -2.22 0.38 0.27 

STATISTICAL SUMMARY 
SURFACE SOIL 

TOTAL INORGANICS 
SITE 17 SOIL AREA OF CONCERN, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG 
ARITHMETIC 

MEAN 

LOG DATA IS DATA IS 
LOG UPPER 95% NORMALLY LOG NORMALLY 

STANDARD CONFIDENCE DISTRIBUTED DISTRIBUTED 
DEVIATION INTERVAL (W TEST) (W TEST) 

ye= 
ye* 
ye* 
no 

ye* 
ye* 
ye* 
ye* 
Ye* 
ye* 
Ye* 
ye* 
ves 
;es 

Ye* 
ye* 

no 
no 

ye* 
ye* 
ye* 
no 

ye* 
ye* 
Ye* 
ye= 
ye* 
ye* 
ye* 
ye* 
ye* 
ye= 
ye* 
ye* 
ye* 
no 



VOLATILES (uglkg) 
TOLUENE 
SEMIVOLATILES (uglkg) 
PHENOL 
4-METHYLPHENOL 
ACENAPHTHYLENE 
ANTHRACENE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
PYRENE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL) PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3CD) PYRENE 
BENZO(G,H,l)PERYLENE 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

4.57 

168.29 43.13 199.96 5.08 0.35 238.32 no 
183.57 9.88 190.83 5.21 0.05 191.06 no 
141.43 75.19 196.64 4.71 0.88 560.44 no 

134.86 77.15 191.52 4.59 1.03 1065.94 no 

58.14 57.92 100.68 3.73 0.81 180.38 no 
135.29 58.69 178.39 4.79 0.57 264.77 no 
132.29 59.52 175.99 4.77 0.55 249.30 no 
119.57 73.93 173.86 4.55 0.80 398.55 no 

100.14 73.50 154.12 4.34 0.81 330.80 no 

75.00 79.14 133.12 3.90 0.93 310.69 no 

123.43 77.85 180.60 4.56 0.85 445.44 no 
123.43 77.53 180.37 4.57 0.82 423.31 IlO 

125.14 75.68 180.72 4.60 0.78 373.54 no 
169.57 53.54 208.89 5.06 0.49 290.71 no 
169.71 53.17 208.76 5.06 0.48 288.42 no 

STATISTICAL SUMMARY 
SHALLOW SUBSURFACE SOIL 

ORGANIC COMPOUNDS 
SITE 17 PROPER, CTO-0354 

N.AVAL WEAPONS STAT!ON YORKTOWY ““P~TOWN, V!RG!N!A 1 , SW \a\ 

1.24 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

5.48 

LOG 
ARITHMETIC 

MEAN 

1.48 

LOG 
STANDARD 
DEVIATION 

0.29 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

5.94 

DATA IS DATA IS 
, NORMALLY LOG NORMALLY 

DISTRIBUTED DISTRIBUTED 
(IV TEST) (W TEST) 

Ye= Ye* 

no 

no 

no 
no 

ye* 
no 

no 

no 

Ye= 

no 
no 

no 

no 

no 

no 

09/03/97 X17SSBO.WK4 



TOTAL INORGANICS (mglkg) 
ALUMINUM 
ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
POTASSIUM 
SODIUM 
VANADIUM 
ZINC 

09103197 X’-“?SBI WK4 
\ 
1 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG LOG 
ARITHMETIC STANDARD 

MEAN DEVIATION 

LOG DATA IS DATA IS 
UPPER 95% NORMALLY LOG NORMALLY 

CONFIDENCE DISTRIBUTED DISTRIBUTED 
INTERVAL (W TEST) (W TEST) 

2551.43 661.05 3036.89 7.82 0.26 3217.01 
1.81 0.97 2.53 0.45 0.62 3.94 

19.30 10.34 26.89 2.86 0.45 30.44 
0.60 0.27 0.80 -0.58 0.40 0.91 

1359.43 2264.55 3022.48 6.23 1.52 64780.10 
3.70 0.77 4.27 1.29 0.22 4.50 
2.46 1.50 3.57 0.73 0.66 5.63 

3594.29 916.91 4267.65 8.16 0.23 4383.94 
6.83 4.07 9.82 1.76 0.61 14.61 

174.86 90.57 241.37 5.08 0.42 267.30 
51.36 48.71 87.13 3.52 0.99 248.31 

0.05 0.02 0.06 -3.20 0.51 0.08 
172.14 117.99 258.79 4.98 0.59 329.59 

21.84 39.84 51.10 2.27 1.12 137.29 
4.21 1 .Ol 4.95 1.42 0.23 5.17 

10.99 9.47 17.94 2.05 0.92 47.28 

STATISTICAL SUMMARY 
SHALLOW SUBSURFACE SOIL 

INORGANIC COMPOUNDS 
SITE 17 PROPER, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Yes 
Yes 

no 
no 
no 

yes 
yes 

no 

yes 
no 
no 

yes 
no 
no 

yes 
yes 

Ye= 
yes 
yes 
no 

Ye= 
yes 
yes 
Yes 
yes 
Yes 
Yes 
yes 

no 
no 

ye= 
yes 



TOTAL INORGANIC5 (mg/kg) 
ALUMINUM 
ARSENIC 
BARIUM 
CALCILThl 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
hlAGNESIUM 
MANG.-iNESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
VANADIUM 
ZINC 

RISK TABLES 
SUBSURFACE SOIL - STATISTICAL SUR;IblARY 

TOTAL INORGANICS AND CYANIDE 
SITE 17, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTQWN, VII<GIN!A 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL LOG DATA IS DATA IS 
NORM.% UPPER 95% LOG LOG UPPER 95% NORMALLY LOG NORMALLY 

STANDARD CONFIDENCE ARITHMETIC STANDARD CONFIDENCE DISTRIBUTED DISTRIBUTED 
DEVIATION INTERVAL MEAN DEVIATION INTERVAL (W TEST) (W TEST) 

3331.82 1463.41 4131.33 8.02 0.44 4572.6 1 
2.34 0.92 2.84 0.76 0.45 3.26 
9.82 7.77 14.06 2.06 0.67 16.50 

474.15 781.71 901.23 5.23 1.29 2251.96 
6.80 2.22 8.02 1.86 0.35 8.59 
1.20 1.06 1.78 -0.17 0.90 3.00 
1.38 0.80 1.82 0.18 0.56 2.12 

4554.55 1931.99 56 10.06 8.33 0.45 6317.10 
3.89 2.04 5.01 1.25 0.48 5.46 

419.91 178.22 517.28 5.96 0.42 566.45 
22.47 22.96 35.02 2.63 1.04 75.86 

0.03 0.0 1 0.04 -3.42 0.27 0.04 
2.09 1.13 2.71 0.61 0.51 3.07 

487.10 223.13 609.00 6.03 0.68 896.63 
0.41 0.12 0.47 -0.93 0.23 0.47 
8.83 3.16 10.55 2.11 0.38 11.43 

10.35 8.03 14.73 2.09 0.73 19.32 

Yes 
yes 

no 
no 

yes 
no 
tl0 

yes 

no 
yes 
no 
no 
no 

yes 
no 

yes 
no 

yes 

yes 

yes 

no 

yes 
yes 
yes 
yes 
yes 

Yes 
yes 
no 
no 
no 
no 

yes 
yes 

07/01/97 R17SBI.WK4 
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RISK TABLES 
GROUNDWATER - STATISTICAL SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SITE 17, CTO-0354 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

TOTAL INORGANICS (ugfl) 
ALUMINUM 
ARSENIC 
BARIUM 
CALCIUM 
IRON 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 
VANADIUM 

07/01/97 R17ciVI WK4 

_I’ 3’ 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG 
ARITHMETIC 

MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

DATA IS DATA IS 
NORMALLY LOG NORMALLY 

DISTRIBUTED DISTRIBUTED 
(W TEST) (W TEST) 

216.41 181.64 389.60 4.96 1.12 7769.38 Yes 
4.40 6.04 10.16 0.96 0.99 48.59 no 

20.66 21.89 41.53 2.62 1.00 259.34 Yes 
46982.00 74971.51 118464.29 10.01 1.19 1603875.73 no 

969.80 1535.35 2433.69 5.72 1.90 14134188.18 no 
2422.20 3394.30 5658.53 7.09 1.30 285934.25 no 

40.34 55.44 93.20 2.30 2.06 13652647.77 Yes 
1.24 0.54 1.75 0.16 0.35 1.99 no 

1227.20 1368.44 2531.95 6.70 0.97 14193.45 no 
4900.00 5570.98 10211.71 8.00 1.08 136961.32 yes 

1 .oo 0.50 1.48 -0.12 0.55 2.58 Yes 

yes 
no 

yes 
no 

yes 
yes 
no 
no 

yes 
yes 
yes 



DISSOLVED INORGANICS (ug/l) 
ALUMINULL-DISS 
BARIUM-DISS 
CALCIUM-DISS 
IRON-DISS 
MAGNESIUM-DISS 
h,lANGANESE-DISS 
NICKEL-DISS 
POTASSIUM-DISS 
SODIUM-DISS 
VrW.ADIUhl-DISS 

NORMAL 
ARITHMETIC 

hfE.AN 

52.27 61.51 110.91 3.50 1.02 1188.03 
20.20 22.16 41.32 2.56 1.06 537.70 

47324.00 76442.34 120208.66 10.00 1.20 1672695.05 
838.78 1570.61 2336.30 4.41 2.72 6.16E+-11 

2410.00 3451.99 5701.34 7.05 1.33 311915.09 
40.38 55.08 92.89 2.28 2.08 16083920.15 

1.34 0.76 2.06 0.20 0.44 2.59 
1224.20 1400.42 2559.45 6.68 0.99 14618.71 
4854.00 5478.94 10077.94 8.01 1 .a7 129547.44 

0.68 0.40 1.06 -0.49 0.46 1.35 

RISK TABLES 
GROUNDWATER - STATISTICAL SUMMARY 

DISSOLVED INORGANICS 
SITE 17, CTO-0354 

NAVAL WEAPONS STATION YORKTC1)WN, YORK”‘n’uN VIRGINIA Au ,.a., 

NORMAL LOG 
NORMAL UPPER 95% LOG LOG UPPER 95% 

STANDARD CONFIDENCE ARITHMETIC STANDARD CONFIDENCE 
DEVIATION INTERVAL h,lEAN DEVIATION INTERVAL 

DATA IS DATA IS 
NORMALLY LOG NORMALLY 

DISTRIBUTED DISTRIBUTED 
(W TEST) (W TEST) 

no 

Y” 
no 
no 
no 

yes 
no 
no 
no 
no 

yes 

Yes 
no 

yes 
yes 
ll0 

no 
yes 

Yes 
no 

07/01/97 RI’IGWDI.WK4 





11.1 Surface Soil, Shallow Subsurface Soil. Subsurface Soil, and Sediment 

Accidental Ingestion of Soil/Sediment 

The daily intake associated with the potential accidental ingestion of COPCs detected in soil or sediment 
was calculated using the following equation (USEPA, 1989b): 

CDI = CsxIRxFIxCFxEFxED 
BWxAT 

Where: 
CD1 
cs 
IR 
FI 
CF 
EF 
ED 
BW 
AT 

Chronic Daily Intake, milligram per kilogram day (mg/kg-day) 
Chemical concentration in soil or sediment, mg/kg 
Ingestion rate, mg/day 
Fraction Ingested, unitless 
Conversion factor, 1 OT6 kg/mg 
Frequency of exposure, days/year 
Exposure duration, years 
Average body weight, kg 
Averaging time, days 

CD1 calculations using the above equation are presented in Appendix J. 

Dermal Contact with Soil/Sediment 

The absorbed dose associated with the potential dermal contact of COPCs in soil and sediment was 
calculated using the following equation (USEPA, 1989b): 

DAD = CSxAFxABSxCFxSAxEFxED 
BWxAT 

Where: 
DAD 
cs 
AF 
ABS 
CF 
SA 
EF 
ED 
BW 
AT 

Dermally absorbed dose, mg/kg-day 
Chemical concentration in the soil or sediment, mgikg 
Adherence factor, milligram per square centimeter day (mg/cm“d) 
Absorbed fraction, unitless 
Conversion factor, 10% mg/kg 
Surface area of exposed skin, cm* 
Exposure frequency, days/year 
Exposure duration, years 
Average body weight, kg 
Averaging time, days 



CD1 calculations using the above equation are presented in Appendix J. 

Inhalation of Fugitive Dust 

The daily intake resulting fi-om the inhalation of soil COPCs adsorbed onto fugitive dust particulates was 

estimated using the following equation (USEPA, 1989b): 

CD1 = CaxRRxETxEFxED 
BWxAT 

Where: 

CD1 
Ca 
RR 
ET 
EF 
ED 
BW 
AT 

Chronic Daily Intake, mg/kg-day 
Chemical concentration in air as fugitive dust,(mg/m3) 
Respiration rate, m3/day 
Exposure time, hours/day 
Frequency of exposure, days/year 
Exposure duration, years 
Average body weight, kg 
Averaging time, days 

The air concentration (Ca) of a chemical in fugitive dust emissions was estimated from the foIlowing 

equation, as determined by Cowherd (1985), and provided by the USEPA (199lb). 

Ca = Cs x I/PEF 

Where: 

cs = Concentration of chemical in the soil, mg/kg 
PEF = Particulate emission factor, 4.63 x 1 O+’ m3/kg 

CD1 calculations using the above equations are presented in Appendix J. 

Il.2 Groundwater 

Ingestion ofNon-Potable Groundwater During BeneJicial Use 

The daily intake associated with the direct potential ingestion of the COPCs in groundwater under a 

beneficial, non-potable use scenario was calculated using the following equation (USEPA, 1989b): 



CDI = CwxIRxEFxED 
BWx AT 

Where: 
CD1 = Chronic Daily Intake, mg/kg-day 
cw = Chemical concentration in groundwater, mg/L 
IR = Ingestion rate, L/day 
EF = Frequency of exposure, days/year 
ED = Exposure duration, years 
BW = Average body weight, kg 
AT = Averaging time, days 

Dermal Contact with Groundwater During Benejcial Use 

The absorbed dose associated with potential dermal contact with COPCs in groundwater used during 

beneficial use activities was calculated using the following equation (USEPA, 1989b): 

DAD = CwxSAxBCxETxEFxEDxCF 
BWxAT 

Where: 
DAD 
cw 
SA 
PC 
ET 
EF 
ED 
CF 
BW 
AT 

= Dermally absorbed dose, mg/kg-day 
= Concentration in water, mg/L 
= Surface area of exposed skin, cm2 
= Permeability constant, cm/‘hr 
= Exposure time, hours/day 
= Exposure frequency, days/year 
ZZ Exposure duration, years 
= Conversion factor, 1 Oe3 L/cm3 
= Average body weight, kg 
= Averaging time, days 





TABLE 

CURRENTADULTANDADOLESCENTTRESPASSERS 

ACCIDENTAL INGESTION OF SITE ii SURFACE SOILS 

RME EXPOSURE SCENARIO 

SUMMARY OF CHRONIC DAILY INTAKES (GOIs), 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CDI (mglkgld)= (Cs*l~CF*FI’EF*ED)BW*AT) 
ILCR = CDI’CSFo 

HQ = CDI/RfDo 

Parameter 

CDI 

ILCR 

CSFo 

WQ 

RfDo 

CS 

IR 

CF 

FI 

EF 

ED 
BW 

ATc 

ATn 

DeSCriDtlo,, 

Chronic daily Intake (mglkgld) 

Incremental lifetime cancer rkk 

Oral cancer slope factor (l/(mg/kg/d)) 

Hazard quotient 

Oral reference dose (mglkgld) 

ConCentr&n of chemical in soil (mglkg) 

Ingestion Rate (mgld) 

ConversIon factor (kg/mg) 
Fraction of soil Ingested from site 

Exposure Frequency (d/yr) 
Exposure Duration (yrs) 

Body weight (kg) 

Averaging time, carcinogens (d) 

Averaging time, noncarcinogens (d) 

A&llJ 

cs 

cs 

CS 
CS 

cs 
cs 

IW 

1 E-06 
0.5 

26 
30 
70 

25550 

Older 

Child 
(7-15 Yrs Old) 

cs (Chemical Speclic) 

CS 

cs 

cs 

cs 

cs 

200 

1 E-06 

0.5 

26 
9 

37 

25550 

4.3804 - i.OE-03 3.4E-03 49.2% 4.9B04 - 

5.5P06 O.OROO 0.0% 1.3E-05 5.5B04 8.1% 6.2B06 - 
Total ILCR: 3.7E-07 100.0% I HI: 6X-03 100.0% Total ILCR: 4.2807 0.0% 

NOTES: 

NA - Toxlclty criterion not available. 

- Not applicable. 

llTRESPP.WBl 



TABLE 

CURRENTADULTANDADOLESCENTTRESPASSERS 

DERMAL CONTACT WITH SITE 11 SURFACE SOILS 

RME EXPOSURE SCENARIO 

SUMMARY OF DERMAL ABSORBED DOSES (DADS), 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

DAD (mglkgld)’ (Cs*CF*AF*ABS*SA*EF*ED)/(BW+AT) 

ILCR = CDI%SFo Adj CSF Adj = CSFIAE 

HQ = CDI/RfDO Adj RID Adj = RfD’AE 

DAD 

ILCR 

CSFo 

HC! 
RfDo 

CS 

CF 

AF 

ABS 

SA 

EF 
ED 

BW 

Al? 

ATn 

AE 

Description 

Dermally absorbed dose (mg/kg/d) 

Incremental ltfetimc cancer risk 

Oral cancer slope factor (l/(mglkg/d)) 
Hazard quotient 

Oral reference dose (mg/kg/d) 

Concentratton of chemical in soil (mg/kg) 
ConVembn f&Or (kg/mg) 

Soil to skin adherence factor 
(mg/cm2*event) 

Absorptkm fraction 

Skin swface area available for contact (cm2) 

Exposure Frequency (dlyr) 
Exposure Duration (ymj 

Body weight (kg) 
Averaging time, carcinogens (d) 

Averaging time, noncarcinogens (d) 

Adjustment for Absorptin Efficiency 

m 

cs 

cs 

cs 

cs 
cs 

cs 

IE-06 

Older 

Child 

17-15 Yrs Old1 

cs (Chemical Specific) 

cs 

cs 
CS 

cs 

cs 
1 E-06 

1 1 
CS cs 

5300 3925 

26 26 

30 9 

70 37 

25550 25550 

10950 3265 

cs C.S 

NOTES: 

NA - Toxkky CrbrlOn not available. 

- Not applicable. 



TABLE 

CURRENT ADULT AND ADOLESCENT TRESPASSERS 

ACCIDENTAL INGESTION OF SITE 11 SEDIMENTS 

RME EXPOSURE SCENARIO 

SUMMARY OF CHRONIC DAILY INTAKES (CDls), 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CDI (mg/kg/d)= (Cs*lR*CFrl*EF*ED)/(BW*AT) 
ILCR = CDI’CSFo 

HCl = CDI/RfDo 

Parameter 

CDI 

ILCR 

CSFo 

HO 

RfDo 

CS 

IR 

CF 
FI 

EF 

ED 

BW 

ATc 
ATn 

Chronic daily intake (mg/kg/d) 

Incremental lifetime cancer risk 

Oral cancer elope factor (l/(mg/kg/d)) 
Hazard quotient 

Oral reference dose (mglkgld) 

Concentration of chemical in soil (mg/kg) 

Ingestion Rate (mgld) 
Conversion factor (kglmg) 

Fraction of soil ingested from site 

Exposure Frequency (d/yr) 

Exposure Duration (yn) 

Body weight (kg) 

Averaging time, carcinogens (d) 

Averaging time, noncarcinogens (d) 

cs 

CS 

cs 

CS 

cs 

cs 

100 

1 E-06 

0.5 

26 

30 

70 

25550 

10950 

Older 

Child 

17-15 Yn Old) 

cs (Chemical Specitic) 

cs 

cs 
CS 

CS 

cs 

200 

1 E-06 
0.5 

26 

9 

37 

25550 
3285 

Arsenic 

Iron 

6.57 1 SOE+W J.OOE-04 2.9E-07 4.3&07 100.0% 6.7E-07 2.2803 34.0% 3.3&07 4.9B07 100.0% 2.5E-06 a.4B03 34.0% 
12738.78 NA 3.OOE-01 5.6E-04 - 1.3E-03 4.3B03 66.0% 6.3E-04 - 4.9E-03 1.6E-02 66.0% 

Total ILCR: 4.3&07 100.0% HI: 6.5803 100.0% 1 Total ILCR: 4.9807 100.0% HI: 2.5802 100.0% 

NOTES: 

NA - Toxicity criterion not available. 

- Not applicable. 

ilTRESPZ.WBl 



TABLE 

CURREMADULTANDADOLESCENTTRESPASSERS 

DERMAL CONTACT WITH SITE 11 SEDIMENTS 

RME EXPOSURE SCENARIO 

SUMMARY OF DERMAL ABSORBED DOSES (DADS), 

POTENTIAL CARCINOGENIC AND NONCARCINOOENIC RISKS 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

DAD (mg/kg/d)= (CsCF*AF*ASS*SA*EF’ED)l(SWAT) 

ILCR = CDI”CSFo Ad] CSF Adj = CSF/AE 

HC! = CDllRfDo Adj RfD Adj = RfD’AE 

Parameter 

DAD 

ILCR 

CSFo 

HQ 
RfOO 

CS 

CF 

AF 

Dermally absorbed dose (mglkgld) 

Incremental lifetime cancer risk 

Oral cancer elope factor (l/(mglkg/d)) 

Hazard quotient 
Oral reference doee (mglkgld) 

Concentration of chemical in soil @g/kg) 

Conversion factor (kg/mg) 

Soil to skin adherence factor 

(mg/cmZ-event) 
ABS Absorption fraction 

SA Skin surface area available for contact (Cm2) 

EF Exposure Frequency (d/yr) 
ED Exposure Duration (yre) 

BW Body weight (kg) 

ATC Averaging time, carcinogens (d) 

AT” Averaging time, noncarcinogens (d) 

AE Adjustment for Absorptin Efficiency 

Description m 

CS 

cs 

cs 
cs 

cs 

cs 
IE-06 

1 
cs 

5300 
26 

30 

70 

25550 

10950 
cs 

Older 

Child 

(7-15 Yrs Old1 
cs (Chemical Spedic) 
cs 

cs 

cs 
CS 

CS 

I E-06 

cs 

3925 
26 
9 

37 

25550 

3285 

cs 

Arsenic 6.57 

Iron $2736.78 

NOTES: 

NA - Toxicity criterion not available. 

- Not applicable. 

0.03 l.SOE+OO 3.OOE-04 0.95 1.58E+OO 2.85804 4.6B07 7.2807 100.0% l.lE-06 3.7E-03 62.0% 1.9E-07 3.OE-07 100.0% 1.5E-06 5.2B03 62.0% 

0.01 NA 3.OOb01 0.5 NA J.ODE-01 2.9E-04 O.OE+OO 0.0% 6.9&04 2.3E.03 36.0% 1.2E-04 O.OE+OO 0.0% 9.6E-04 3.2&03 38.0% 

Total ILCR: 7.2807 100.0% I HI: 6.OE-03 100.0% (Total ILCR: 3.OE-07 100.0% I HI: 6.4803 100.0% 

. 
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TABLE 

CURRENT ADULT AND ADOLESCENT TRESPASSERS 

ACCIDENTAL INGESTION OF SITE 17 (PROPER) SURFACE SOILS 

RME EXPOSURE SCENARIO 

SUMMARY OF CHRONIC DAILY lNTAKES (COls), 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 

CDI (mg/kg/d)= (Cs*lR*CF*Fl*EFmED)/(BW*AT) 
ILCR = CDI’CSFo 

HCl = CDVRfDo 

Older 

Parameter 

CDI 

ILCR 

CSFo 

HQ 
RfDo 
CS 

IR 
CF 

FI 

EF 

ED 
BW 
ATc 

AT” 

Description 

Chronic daily intake (mglkgld) 

Incremental liletime cancer risk 

Oral cancer elope factor (l/(mg/kg/d)) 

Hazard quotient 
Oral reference dose (mg/kgld) 

Concentration of chemical in MII (mglkg) 

Ingestkn Rate (mgld) 

Conversion factor (kg/m@ 
Fraction of soil Ingested from site 

Exposure Frequency (d/yr) 

Exposure Duration (yn) 

Body weight (kg) 
Averaging time, carcinogens (d) 

Averaglng time, noncarcinogens (d) 

&&g 

cs 

cs 

cs 

cs 

cs 

cs 
100 

1 E-06 

0.5 

26 
30 

70 

25550 

10950 

Child 
(7-15 Yrs Old) 

CS (Chemical Specific) 

cs 

CS 
CS 

cs 

cs 

100 
1 E-06 

0.5 

26 

9 
37 

25550 

Adult Trespassers Adolescent Trespassers 

Benzo(a)pyrene 
Aluminum 

Arsenic 

Iron 

Manganese 

0.20 7.30E+OO NA 4.4E-09 3.2&08 24.9% l.OE-08 - 0.0% 2.5809 1.8E-08 24.9% I.950.9 - 0.0% 
5105.66 NA i.OOE+M) l.lE-04 O.OE+OO 0.0% 2.6E-04 2.6E-04 12.4% 6.3E-05 O.OE+OO 0.0% 4.9B04 4.9&04 12.4% 

2.93 1.50E+OO 3.OOE-04 6.4E-08 9.6E-08 75.1% l&E-O7 5.OE-04 23.8% 3.6808 5.4B08 75.1% 2.8807 9.4E-04 23.8% 
6380.88 NA 3.OOE-01 1.4E-04 O.OE+OO 0.0% 3.2804 i.lE-03 51.8% 7.9E-05 O.OE+oo 0.0% 6.1E-04 2.0~~03 51.8% 
112.81 NA 2.3OE-02 2.5E-06 - 5.7806 2.5E-04 11.9% ‘i.4&06 - l.lE-05 4.7E-04 11.9% 

Total ILCR: l .JE-07 100.0% HI: Z.iE-03 100.0% Total ILCR: 7.2E-08 100.0% HI: 4.OE-03 100.0% 

NOTES: 

NA - Toxicity criterion not available. 

- Not applicable. 

17TRESP2,WBi 
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TABLE 
CURRENTADULTANDADOLESCENPTRESPASSERS 

ACCIDENTAL INGESTION OF SITE 17 (SOIL AOC) SURFACE SOILS 

RME ~~XPOSURE SCENARIO 

SUMMARY OF CHRONIC DAILY INTAKES (COls), 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CDI @g/kg/d)= (Cs’lR.C~Fl*EF’ED)/(BW*AT) 

ILCR = CDI’CSFo 

HQ = CDI/RfDo 

Parameter 

CDI 

ILCR 

CSFo 

HQ 
fmo. 
CS 

IR 
CF 
FI 

EF 

ED 

BW 

ATc 
AT” 

Descriotion 

Chronk daily intake (mglkg/d) 
Incremental Metime cancer risk 

Oral cancer slope factor (I/(mglkgld)) 

Hazard quotient 

Oral reference dose (mg/kg/d) 
Concentration ot chemical in soil (mglkg) 

Ingestion Rate (mgid) 
Conversion factor (kglmg) 
Fnctlon ot sol1 Ingested from site 

utpasure Frequency (d/yr) 

Exposure Duration (Yrs) 
Body weight (kg) 

Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

m 

CS 
cs 

cs 

cs 

cs 
CS 

100 

1 E-06 
0.5 

26 
30 
70 

25550 

Older 
Child 

(7-15 Yrs Old) 

cs (Chemical Specific) 

CS 

cs 

CS 
cs 

cs 

100 

1 E-06 
0.5 
26 
9 

37 
25550 

3285 

I I I Adult Trespassers I Adolescent Trespassers I 

Bento(a)anthracene 

Bento(b)fluora”thene 

Dibento+,h)anthacene 

IrOll 7380.00 

Manganese 194.00 

NOTES: 
NA - Toxlcky criterion not available. 

- Not applicable. 

NA 3.OOE-01 

NA 2.3OE-02 

1.6E-04 O.OE+OO 

4.2&06 - 

Total fLCR: 1.9E-06 

0.0% 3.8804 1.3E-03 55.0% 

9.9806 4.3E-04 18.9% 

100.0% HI: 2.3E-03 100.0% Total ILCR: 

5.1E-08 
7.5&07 

6.8&08 

1.3E-07 

3.4&08 

6.5E-08 

O.OE+OO 

100.0% 
- 

5.5E-07 - 
7.9507 - 

7.2B07 - 

Ii 1.4E-07 - 

3.6B07 - 

3.4&07 i.lE-03 

7.1E-04 2.4803 

1.9E-05 8.1 E-04 

HI: 4.3B03 

\ 

.I 
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TABLE 

CURRENT ADULT AND ADOLESCENT TRESPASSERS 

DERMAL CONTACT WITH SITE 17 (PROPER) SURFACE SOILS 

RME EXPOSURE SCENARIO 

SUMMARY OF DERMAL ABSORBED DOSES (DADS), 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

DAD (mg/kg/d)= (Cs’CF*AF*ABS*SA*EF’ED)/(BW’Af) 
ILCR = CDI*CSFo Adj CSF Adj = CSF/AE 

HQ * CDllRfDo Adj RfD Adj = WD’AE 

Parameter 
DAD 

ILCR 

CSFo 

HQ 
RfDo 

CS 

CF 
AF 

ABS 

SA 
EF 

ED 

BW 

ATC 
ATn 

AE 

Description 

Dermally absorbed do* (mg/kg/d) 

Incremental lifetime cancer rkk 

Oral cancer slope factor (l/(mg/kg/d)) 

Hazard quotient 

Oral reference dose (me/kg/d) 
Concentration of chemkal In soil (mg/kg) 

Conversion factor (kglmg) 
Soil to skin adherence factor 

(mg/cmZ-event) 

Absorption fraction 

Skin surface area available for contact (cm2) 

Exposure Frequency (dlyr) 

Exposure Duatbn (yre) 

Body weight (kg) 
Averaging time, carcinogens (d) 

Averaging time, noncarcinogens (d) 

Adjustment for Absorpttn Efficiency 

Older 

Child 

&JJIIJ (7-15 Yrs Old) 
cs cs (Chemical Soeclfic) 

cs cs 

cs cs 
CS cs 

cs cs 

cs CS 

1 E-06 1 E-06 

1 I 

cs cs 

5300 3925 
26 26 
30 9 

70 37 

25550 25550 
10950 3285 

CS CS 

Aluminum 
Arsenic 

Iron 

Manganese 

7.3OE+OC NA (1) NA NA 4.6E-0.3 - 0.0% l.lE-07 - 0.0% 1.9E-08 - 0.0% 1.5&07 - 0.0% 
5105.66 0.01 NA 1 .OoE+oo 0.2 NA 2.OOE-Oi 1.2E-04 - 0.0% 2X-04 1.4E-03 3.9% 5.OE-05 - 0.0% 3.9804 1.9E-03 3.9% 

2.93 0.03 1.5OE+OO 3.OOE-04 0.95 1.58E+OO 2.85E-04 Z.OE-07 3.2B07 100.0% 4.7E-07 1.7E-03 4.7% 8.5E-08 1.3E-07 100.0% 6.6B07 2.3&03 4.7% 
6380.88 0.01 NA 2.30802 0.2 NA 2.3OE-02 1.5E-04 - 0.0% 3.4&04 1.5E-02 42.3% 6.2E-05 - 0.0% 4.8E-04 2.1 E-02 42.3% 
112.81 0.01 NA 7.OOE-03 0.05 NA 3.5OE-04 2.6E-06 - 0.0% 6.1E-06 l.7E-02 49.1% l.lE-06 - 0.0% 8.5~06 2.4802 49.1% 

Total ILCR: 3.2E-07 100.0% HI: 3.5E-02 100.0% Total ILCR: 1,3E-07 100.0% HI: 5.OE-02 100.0% 

NOTES: 

NA -Toxicity criterion not available. 

- Not applicable. 

(1) PAHs not evaluated for dermal absorption since observed effects occur at point of contact, 

17TRESPP.WBl 



TABLE 

CURRENT ADULT AND ADOLESCENT TRESPASSERS 

DERMAL CONTACT WITH SITE 17 (SOIL AOC) SURFACE SOILS 

RME EXPOSURE SCENARIO 

SUMMARY OF DERMAL ABSORBED DOSES (DADS), 

POTENTIAL CARCINOGENIC AND NoNcARcINOGEN~C RISKS 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

DAD (mg/kg/d)= (CS*CF*AF*ABS*SA*EF*ED)/(BW*AT) 

ILCR = CDI’CSFo Ad] CSF Adj = CSFIAE 

HQ = CDllRfDo Adj WD Adj = RfD’AE 

Oldel 

Child 

Parameter 
DAD 
ILCR 

CSFo 

HQ 
RfDo 

CS 

CF 

AF 

Description 
Dermally absorbed dose (mg/kg/d) 
Incremental lifetime cancer risk 

Oral cancer slope factor (l/(mg/kg/d)) 

Hazard quotient 
Oral reference dose (mg/kg/d) 

Concentratkm of chamkal In soil (mg/kg) 
Converdon factor (kg/ma) 

Soil to skin adherence factor 

(mg/cm?-event) 

ABS Absorpt!on fraction 
SA Skin surface area available for contact (cm2) 

EF Wpasure Frequency (d&f) 

ED Expmm DUrmotl (yn) 

BW Body weight (kg) 

ATc Averaging time, carcinogens(d) 

ATn Averaging time, noncarcinogens (d) 

AE Adjustment for Absorptln Efficiency 

Adult 
-z 

[7-15 Yrs Old) 
CS (Chemical Soeclic) 

CS cs 
cs 

cs 

cs 
CS 

1 E-06 

CS 

CS 
CS 
cs 

lE-06 

1 
cs 

6300 
26 
30 

70 

25550 

10950 
CS 

cs 

3925 

26 
9 

37 
25550 

3265 

CS 

l- 
- I 

Adi. I CSFo 

AdultTrespassers 

:arcinoge 

ILCR 

C?“S 1 4 b Contrit 

I L 

0.0% 

0.0% 
0.0% 

0.0% 

0.0% 
16.0% 

10.7% 

2.OE-03 -L 1.3E-03 

9.1 E-03 73.3% 

i.ZE-02 100.0% 

Adolesce rrespassef 

N 
DAD 

imglkgld) 

4.3&06 
6.2806 

5.7B06 

l.lE-06 
2.8806 

7.4E-07 

5.6804 

1.5E-05 

HI 

t 
DAD 

$I!&& 

5.5E-07 

&OE-07 

7.3E-07 

1.4E-07 

3.6&07 

l.OE-07 

7.2E-05 

1.9E-06 

m 

arcinogc 

ILCR 

k Contrib. 

rotai ILCR 

0.0% 

0.0% 

0.0% 
0.0% 

0.0% 

100.0% 

0.0% 

1.6E-07 

- I 0.0% 
1.6E-07 100.0% 

ABS 

CSFo 

m 

0.1 

0.1 

0.1 
0.1 

0.1 

0.03 

0.01 

0.01 

7.30&01 

7.30E+OO 

7.3OE-Ol 

7.30EtOO 

7.3OE-01 

1.50E+OO 

NA 
NA NA 1 l.l5E-03 1 4.5E.06 0.0% 1 %OE-05 

I Total ILCR: 3.8E.07 100.0% I HI 

0.0% 
0.0% 

0.0% 

0.0% 
0.0% 

2.8B03 16.0% 

1.7E-02 100.0% 

NOTES: 

NA - Toxic4 crfierlon not available. 

- Not applicable. 
(1) PAHs not evaluated for dermal absorption since observed effects occur at point of COntad. 



FUTURE CONSTRUCTION WORKER 

ACCIDENTAL INGESTION OF SITE 11 SHALLOW SUBSURFACE SOILS 

RME EXPOSURE SCENARIO 

SUMMARY OF CHRONIC DAILY tNTAKES (CDls), 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 

NAVAL WEAPONS S?A?!ON YQRKTOWN, YORKTOWN, VtRGGLN;A 

CDI (mglkgld)= (CS”IR*CF*FI*EF*ED)@W*AT) 

ILCR = CDlCSFo 

HQ = CDllRtDo 

CDI 

ILCR 

CSFo 

HQ 
RfDo 

cs 

IR 

CF 

FI 

EF 

ED 

BW 

ATc 

ATn 

Descriotion 

Chronic daily intake (mglkgld) 

Incremental lifetime cancer risk 

Oral cancer slope factor (I/(mg/kg/d)) 

Hazard quotient 

Oral reference dose (mglkgld) 

Concentration of chemical in soil (mg/kg) 

Ingestion Rate (mgld) 

Conversion factor (kglmg) 

Fraction of soil ingested from site 

Exposure Frequency (d/yr) 

Exposure Duration (yrs) 

Body weight (kg) 

Averaging time, carcinogens (d) 

Averaging time, noncarcinogens (d) 

Adult ’ 

Construction 

y&&g 

cs (Chemical Specific) 

cs 

cs 

cs 

cs 

cs 

480 

1 E-06 

1 

250 

1 

70 

25550 

365 

NOTES: 

NA - Toxicity criterion not available. 

-- Not applicable. 
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TABLE 

FUTURE CONSTRUCTION WORKER 

DERMAL CONTACT WITH SITE 11 SHALLOW SUBSURFACE SOILS 

RME EXPOSURE SCENARIO 

SUMMARY OF DERMAL ABSORBED DOSES (DADS) 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

DAD (mg/kg/d)= (Cs*CF*AF*ABSWEF*ED)/(BW*AT) 

ILCR = CDI’CSFo adj CSF adj - CSF/AE 

HQ = CDllRtDo adj RfD adj = RtD*AE 

Parameter 

DAD 
ILCR 

CSFo 

HQ 
RtDo 

cs 

CF 

AF 

Descrbtion 

Dermally absorbed dose (mglkgld) 

Incremental lifetime cancer risk 

Oral cancer slope factor (ll(mglkgld)) 

Hazard quotient 
Oral reference dose (mglkgld) 

Concentration of chemical in soil (mglkg) 

Conversion factor (kglmg) 
Soil to skin adherence factor 

(mg/cm2-event) 

ABS Absorption fraction 

SA Skin surface area available for contact (cm2) 

EF Exposure Frequency (d/yr) 

ED Exposure Duration (yrs) 

BW Body weight (kg) 

ATC Averaging time, carcinogens (d) 

ATn Averaging time, noncarcinogens (d) 

AE Adjustment for Asorption Efficiency 

Adult 

Construction 

Worker 

cs (Chemical Specific) 

cs 

cs 

cs 

cs 

cs 

IE-06 

1 

cs 

5300 

250 

1 

70 

25550 

365 

cs 

NOTES: 
NA - Toxicity criterion not available. 

-- Not applicable. 
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TABLE 

FUTURE CONSTRUCTION WORKER 

INHALATION OF FUGITIVE DUSTS EMANATING FROM SHALLOW SUBSURFACE SOILS AT SITE 11 DURING CONSTRUCTION ACTIVlTtES 

RME EXPOSURE SCENARIO 

SUMMARY OF CHRONIC DAILY INTAKES (CDls), 
POTENT!&’ L ynr\y~~ VVL~ I n Y rv IY~ PA~s-l~h-=k~*~ Ar’D “O--A RCiNOGENiC RiSKS 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CDI (mg/kgld)= (Ca*RR*E7EF*ED)/(BW*At) 

Where: Ca = Cs l (IIPEF) 

ILCR q CDl*CSFi 

HQ = CDllRfDi 

Parameter 

CDI 

ILCR 

CSFi 

HQ 
RfDi 

Ca 

cs 

PEF 

RR 

ET 

EF 

ED 

BW 

ATc 

Adult 

Descriotion 

Chronic daily intake (mglkgld) 

Incremental lifetime cancer risk 

Inhalation cancer slope factor (l/(mg/kg/d)) 

Hazard quotient 

Inhalation reference dose (mg/kg/d) 

Concentration of chemical in air as fugitive 

dusts (mg/m3) 

Concentration of chemical in soil (mg/kg) 

Particulate emission factor (m3/kg) 

Respiration rate (mJ/hr) 

Exposure time (hrsld) 

Exposure Frequency (d/yr) 

Exposure Duration (yrs) 

Body weight (kg) 

Averaging time, carcinogens (d) 

Averaging time, noncarcinogens (d) 

Worker 
cs 
cs 

cs 

cs 

cs 

(Chemical Specific) 

CS 
cs 

1.32lE+09 
1.25 

8 
250 

1 

70 

25550 

365 

Total ILCR: I.4511 100.0% 1 HI: O.OE+OO 0.0% I 

NOTES: 

NA - Toxicity criterion not available. 

-- Not applicable. 
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TABLE 

FUTURE CONSTRUCTION WORKER 

ACCIDENTAL INGESTION OF SITE 11 SUBSURFACE SOILS 

RME EXPOSURE SCENARIO 

SUMMARY OF CHRONIC DAILY INTAKES (CDls), 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CDI (mg/kg/d)= (Cs’lRCF*Fl*EF*ED)/(BW*AT) 

ILCR = CDI’CSFo 

HQ = CDllRfDo 

Parameter 

CDI 

ILCR 

CSFo 

HQ 

RfDo 
CS 

Descriotion 

Chronic daily intake (mglkgld) 

Incremental lifetime cancer risk 

Oral cancer slope factor (Il(mglkg/d)) 

Hazard quotient 

Oral reference dose (mglkgld) 
Concentration of chemical in soil (mg/kg) 

IR Ingestion Rate (mgld) 

CF Conversion factor (kg/mg) 

FI Fraction of soil ingested from site 

EF Exposure Frequency (d/v) 

ED Exposure Duration (yrs) 

BW Body weight (kg) 

ATc Averaging time, carcinogens (d) 

ATn Averaging time, noncarcinogens (d) 

Parameter 

Arsenic 

Iron 

cs CSFo Rrno 

(mglkg) l/(mg/kg/d) (mglkgld) 

3.52 1 SOE+OO 3.00E-04 

4874.83 NA 3.00E-01 

Adult 

Construction 

Worker 

cs (Chemical Specific) 

cs 

cs 

cs 

cs 

cs 

480 

?E-06 

I 

250 

1 

70 

25550 

365 

3.3E-04 1 - 1 0.0% 1 2.3E-02 1 7.6E-02 1 56.1% 

Total ILCR: 3SE-07 100.0% ) HI: 1.3E-01 100.0% 

NOTES: 
NA -Toxicity criterion not available. 

-- Not applicable. 

\ 
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TABLE 

FUTURE CONSTRUCTION WORKER 

DERMAL CONTACT WITH SITE 11 SUBSURFACE SOILS 

RME EXPOSURE SCENARIO 

SUMMARY OF DERMAL ABSORBED DOSES (DADS) 
POTENT!.AL CARC!NGGENIC AND NGNCARCI”‘““=““‘- “I=+@ ..““..I.,” I\ vr\u 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

DAD (mg/kg/d)= (Cs*CF*AF*ABS*A*EF*ED)/(BW*AT) 

ILCR = CDFCSFO adj CSF adj = CSF/AE 

HQ = CDI/RfDo adj RtD adj = RfD’AE 

Adult 

Parameter 
DAD 

ILCR 
CSFo 

HQ 

Rrno 
cs 

CF 

AF 

ABS 

SA 

EF 

ED 

BW 

ATc 

ATn 

AE 

Descriution 

Dermally absorbed dose (mglkgld) 
Incremental lifetime cancer risk 

Oral oancer slope factor (I/(mg/kg/d)) 

Hazard quotient 

Oral reference dose (mg/kg/d) 

Concentration of chemical in soil (mglkg) 
Conversion factor (kg/mg) 

Soil to skin adherence factor 

(mg/cm2-event) 

Absorption fraction 

Skin surface area available for contact (cm2) 

Exposure Frequency (d/yr) 

Exposure Duration (yrs) 

Body weight (kg) 

Averaging time, carcinogens (d) 

Averaging time, noncarcinogens (d) 

Adjustment for Asorption EftTciency 

Worker 

cs (Chemical Specific) 
cs 

cs 
cs 

cs 

cs 
1 E-06 

1 
cs 

5300 

250 

1 

70 

25550 

365 

cs 

Adult Construction Workers 

3.52 0.03 150E+OO 

4874.83 0.01 NA 

3.00E-04 

3.00E-01 

0.95 15aE+oo 

0.20 NA 

2.85E.04 7.aE-08 1.2E-07 100.0% 5.5E-06 1 .QE-02 31.3% 
6.OOE-02 3.6E-05 -- 0.0% 2.5E-03 4.2E-02 68.7% 

Total ILCR: 1.2E-07 100.0% HI: 6.lE-02 100.0% 

NOTES: 
NA - Toxicity criterion not available. 

-- Not applioable. 
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TABLE 

FUTURE CONSTRUCTION WORKER 

INHALATION OF FUGITIVE DUSTS EMANATING FROM SUBSURFACE SOILS AT SITE 11 DURING CONSTRUCTION ACTIVITIES 

RME EXPOSURE SCENARIO 

SUMMARY OF CHRONIC DAILY INTAKES (CD& 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Parameter 

CDI 

ILCR 
CSFi 

HQ 
RfDi 

Ca 

CS 

PEF 

RR 

ET 

EF 
ED 

BW 

ATc 

ATn 

CDI (mg/kg/d)= (Ca*RR’ET*EF*ED)/(BW*AlJ 

Where: Ca = Cs * (l/PEF) 

ILCR = CDI*CSFi 

HQ = CDI/RfDi 

Adult 

Desctiotion 

Chronic daily intake (mglkgld) 

Incremental lifetime cancer risk 

Inhalation cancer slope factor (l/(mg/kg/d)) 

Hazard quotient 

Inhalation reference dose (mglkgld) 

Concentration of chemical in air as fugitive 

dusts (mgIm3) 
Concentta6on of che?ical in soil (mglkg) 

Particulate emission factor (m3Ikg) 

Respiration rate (mYht) 

Exposure time (hts/d) 

Exposure Frequency (d/yt) 

Exposure Duration (yts) 

Body weight (kg) 

Averaging time, carcinogens (d) 

Averaging time, noncarcinogens (d) 

Worker 

cs (Chemical Specific) 

cs 

cs 

cs 
cs 

cs 

cs 

1.32E+OQ 

1.25 

8 

250 
1 

70 

25550 

Adult Construction Worker 

Arsenic 

Iron 
3.52 2.67E-09 1.51 E+Ol NA 3.7E-12 5.6E-11 100.0% 2.6E-10 -- -- 

4874.83 3.69E-06 NA NA 5.2E-09 -- 0.0% 3.6E-07 -- -- 

Total ILCR: 5.6E-11 100.0% HI: O.OE+OO 0.0% 

NOTES: 
NA - Toxicity criterion not available. 

-- Not applicable. 
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FUTURE ADULT CONSTRUCTION WORKERS 

DERMAL CONTACT WITH SHALLOW GROUNDWATER AT SITE 11 

ORGANIC AND FILTERED INORGANIC COPCs 

RME EXPOSURE SCENARIO 

SUMMARY OF DERMAL ABSORBED DOSES (DADS), 

POTENT!AL C,ARC!NOGEN!C AND NONCARC!NCGEN!C D’rVr ,\IVI\” 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

DAD (mglkg/d)= (Cw*CF*Kp*SA*EF*ED*ET)/(BW*AT) 

ILCR = CDI*CSFo Adj CSF Adj = CSF/AE 

HQ = CDllRlDo Adj RfD Adj = RfD’AE 

Parameter 

DAD 

ILCR 

CSFo 

HQ 

RfDo 
SA 

ET 

ED 

ET 

BW 

ATc 

ATn 

cw 

CF 

Description 

Dermally absorbed dose (mglkgld) 

Incremental lifetime cancer risk 

Oral cancer slope factor (l/(mg/kg/d)) 

Hazard quotient 

Oral reference dose (mglkgld) 
Skin surface area available for contact (om2) 

Exposure frequency (d/yt) 

Exposure duration (yts) 

Exposure time (his/day) 

Body weight (kg) 

Averaging time, carcinogens (d) 

Averaging time, noncarcinogens (d) 

Concentration of chemical in wafer (mg/L) 

Conversion factor (Ucm3) 

KP 
AE 

Detmal permeability coefficient (cm/hour) 

Adjustment for Absorption Efficiency 

cs 

cs 

Adult 

Conshuotion 

Worker 

cs (Chemical Specific) 

cs 

cs 

cs 

cs 

5300 

250 

1 

8 

70 

25550 

365 

cs 

0.001 

Chlotomethane o.otl3 

amino-Dinittotoluenes 1.4E-06 

RDX 1 0.0062 

4.20E-03 

240E-03 

8.40E-04 

1.30E-02 

NA 

1 .lOE-01 

NA 0.80 

NA 0.60 

3.00E-03 0.60 

1.63E-02 

NA 

NA 

NA 

NA 

E..OOE-03 

7.5E-08 1.2E-09 

2.OE-11 -- 

3.lE-08 - 

Total ILCR: 1.2E-09 

100.0% 5.2E-06 - 0.0% 

0.0% 1.4E-09 - 0.0% 

0.0% 2.2E-06 l.lE-08 100.0% 

100.0% HI: l.lE-08 100.0% 

NOTES: 

NA - Toxicity criterion not available. 

- Not applicable. 

11 CONSTZ.WBl 



FUTURE CONSTRUCTION WORKER 
ACCIDENTAL INGESTION OF SITE 17 (PROPER) SHALLOW SUBSURFACE SOILS 

RME EXPOSURE SCENARIO 

SUMMARY OF CHRONIC DAILY INTAKES (CDls), 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CDI (mglkg/d)= (Cs*lR’CF*Fl*EF*ED)/(BW*AT) 

ILCR = CDI’CSFo 

HQ = CDI/RfDo 

Parameter Desctiution 

CDI Chronic daily intake (mglkgld) 

ILCR Incremental lifetime cancer risk 

CSFo Oral cancer slope factor (I/(mglkgld)) 

HQ Hazard quotient 

RfDo Oral reference dose (mglkgld) 

cs Concentration of chemical in soil (mg/kg) 

IR Ingestion Rate (mg/d) 

CF Conversion factor (kglmg) 

FI Ftadion of soil ingested from site 

EF Exposure Frequency (d/yt) 

ED Exposure Duration (yts) 

BW Body weight (kg) 

ATc Averaging time. carcinogens (d) 

ATn Averaging time, noncarcinogens (d) 

Adult 

Construction 
y&&?J 

cs (Chemical Specific) 

cs 

cs 

cs 
cs 

cs 
480 

1 E-06 

1 

250 
1 

70 
25550 

365 

Iron 1 4267.65 1 NA 1 3.00E-01 ( 2.9E-04 1 - 0.0% 1 2.OE-02 1 6.7E-02 1 62.8% 

Total ILCR: 2.5E-07 100.0% 1 HI: l.lE-01 100.0% 

NOTES: 

NA - Toxicity criterion not available. 

-- Not applicable. 

‘i /’ 
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TABLE 

FUTURE CONSTRUCTION WORKER 
ACCIDENTAL INGESTION OF SITE 17 (SOIL AOC) SHALLOW SUBSURFACE SOILS 
RME EXPOSURE SCENARIO 

SUMMARY OF CHRONIC DAILY INTAKES (CDls), 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CDI (mg/kg/d)= (Cs*lR*CF*Fl*EF*ED)/(BW*AT) 

ILCR = CDI*CSFo 

HQ = CDllRfDo 

Parameter 

CDI 
ILCR 

CSFo 

HQ 
RfDo 

CS 

IR 

CF 
FI 
EF 

ED 
BW 

ATc 
ATn 

Description 

Chronic daily intake (mg/kg/d) 
Incremental lifetime cancer risk 

Oral cancer slope factor (l/(mglkg/d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Concentration of chemical in soil (mglkg) 
ingestion Rate (mg/d) 

Conversion factor (kglmg) 
Fraction of soil ingested from site 

Exposure Frequency (dlyr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Adult 
Construction 

w 

cs (Chemical Specific) 

cs 
cs 

cs 
cs 

cs 
480 

1 E-06 
1 

250 

1 
70 

25550 

365 

Parameter 

Adult Construction Workers 
Carcinogens Noncarcinogens 

cs CSFO RfDo CDI % Contrib. CDI % Contrib. 

(mglkg) I/(mglkg/d) (mglkgld) (mglkgld) ILCR Total ILCR (ma/kg/d) HQ HI 

Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Dibento(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 

Arsenic 

Iron 

2.5 7.30&01 NA 1.7E-07 1.2E-07 3.5% 1.2E-05 -- 0.0% 

5 7.30E+OO NA 3.4E-07 2.4E-06 70.6% 2.3E-05 - 0.0% 

3 7.30E-01 NA 2.OE-07 1.5E-07 4.2% 1.4E-05 -- 0.0% 

0.97 7.30E+OO NA 6.5E-08 4.8E-07 13.7% 4.6E-06 -- 0.0% 

2.7 7.30E-01 NA 1 .EE-07 1.3E-07 3.8% 1.3E-05 - 0.0% 

1.4 1 .SOE+OO 3.00E-04 9.4E-08 1.4E-07 4.1% 6.6&06 2.2E-02 35.4% 

2580 NA 3.00E-01 1.7E-04 -- 0.0% 1.2E-02 4.OE-02 64.6% 

Total ILCR: 3.5E-06 100.0% HI: 6.2E-02 100.0% 

NOTES: 

NA -Toxicity criterion not available. 
-- Not applicable. 

17CONST2.WBl 



TABLE 
FUTURE CONSTRUCTION WORKER 

ACCIDENTAL INGESTION OF SITE 17 SUBSURFACE SOILS 

RME EXPOSURE SCENARIO 

SUMMARY OF CHRONIC DAILY INTAKES (CDls), 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CDI (mg/kg/d)= (CZlR’CF*FI*EF*ED)/(BW*AT) 

ILCR = CDl’CSFo 

HQ = CDllRfDo 

Parameter 

CDI 

ILCR 

CSFo 

HQ 
RfDo 

CS 

IR 
CF 

FI 
EF 

ED 
BW 

ATo 

ATn 

Descriotion 

Chronic daily intake (mglkgld) 

Incremental lifetime cancer risk 

Oral cancer slope factor (l/(mglkg/d)) 

Hazard quotient 

Oral reference dose (mglkgld) 
Concentration of ohemical in soil (mglkg) 

Ingestion Rate (mg/d) 
Conversion factor (kg/mg) 

Fraction of soil ingested from site 

Exposure Frequency (d/yr) 

Exposure Duration (yrs) 

Body weight (kg) 

Averaging time, carcinogens (d) 

Averaging time, noncarcinogens (d) 

Adult 

Construction 

y&&&r 
cs (Chemical Specific) 

cs 

cs 
cs 

cs 

cs 

480 
1 E-06 

1 

250 

1 

70 

25550 

365 

Parameter 

Adult Construction Workers 

Carcinogens Noncarcinogens 

CS CSFo RfDo CDI % Contrib. CDI % Contrib. 

(mglkg) l/(mglkg/d) (mglkgld) (mglkgld) ILCR Total ILCR (mglkgld) HQ HI 

Bento(a)pyrene 

Arsenic 

Iron 

0.21108 7.3OE+OO NA 1.4E-08 l.OE-07 26.6% 9.9E-07 -- 0.0% 

2.84 1 .50E+OO 3.00E-04 1 .SE-07 2.9E-07 73.4% 1.3E-05 4.4E-02 33.6% 

5610.06 NA 3.00E-01 3.8E-04 -* 0.0% 2.6E-02 S.SE-02 66.4% 

Total ILCR: 3.9E-07 100.0% HI: 1.3E-01 100.0% 

NOTES: 
NA - Toxicity criterion not available. 

-- Not applicable. 



TABLE 

FUTURE CONSTRUCTION WORKER 

DERMAL CONTACT WITH SITE 17 (PROPER) SHALLOW SUBSURFACE SOILS 

RME EXPOSURE SCENARIO 

SUMMARY OF DERMAL ABSORBED DOSES (DADS) 

POTENTIAL CARCINOGENIC AND NONCARC!NGGEN!C R!SKS 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

DAD (mg/kg/d)= (Cs*CF*AF*ABS*A*EF*ED)/(BW*AT) 

ILCR s CDlCSFo adj CSF adj = CSF/AE 

HQ = CDI/RfDo adj RtD adj = RfD*AE 

Parameter 

DAD 
ILCR 

CSFo 

HQ 
RfDo 

CS 
CF 

AF 

ABS 
SA 

EF 

ED 
BW 

ATc 

ATn 

AE 

Descriotion 

Dermally absorbed dose (mglkgld) 

Incremental lifetime cancer risk 

Oral cancer slope factor (l/(mg/kgld)) 

Hazard quotient 

Oral reference dose (mglkgld) 

Concentration of chemical in soil (mg/kg) 
Conversion factor (kglmg) 

Soil to skin adherence factor 

(mg/cm2-event) 

Absorption fraction 

Skin surface area available for contact (cm2) 

Exposure Frequency (d/yr) 
Exposure Duration (yrs) 

Body weight (kg) 

Averaging time, carcinogens (d) 

Averaging time, noncarcinogens (d) 

Adjustment for Absorption Efficiency 

Adult 

Construction 

!&r&q 

cs (Chemical Specific) 

cs 

CS 

cs 
cs 

cs 

lE-06 

1 

cs 

5300 

250 

1 

70 

25550 

365 

cs 

Parameter 

Adult Construction Workers 
Adj Adj Carcinogens Noncarcinogens 

CS CSFo RfDo CSFo RfDo DAD % Contrib. DAD % Contrib. 
(mglkg) ABS l/(mg/kg/d) (mg/kg/d) AE l/(mg/kgld) (mglkgld) (mg/kg/d) ILCR Total ILCR (mg/kg/d) HQ HI 

Arsenic 

Iron 

2.53 0.03 1.50E+OO 3.00E-04 0.95 

4267.65 0.01 NA 3.00E-01 0.20 

1.58E+oo 2.85E-04 5.6E-08 8.9E-08 100.0% 3.9E-06 1.4E-02 27.2% 
NA 6.00E-02 3.2E-05 -- 0.0% 2.2E-03 3.7E-02 72.8% 

Total ILCR: 8.9E-08 100.0% HI: 5.1E-02 100.0% 

NOTES: 

NA - Toxicity criterion not available. 

- Not applicable. 
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TABLE 
FUTURE CONSTRUCTION WORKER 
DERMAL CONTACT WITH SITE 17 (SOILAOC) SHALLOW SUBSURFACE SOILS 
RME EXPOSURE SCENARIO 
SUMMARY OF DERMAL ABSORBED DOSES (DADS) 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC.RISKS 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

DAD (mglkg/d)= (Cs”CF*AF~ABS’A*EF4ED)/(BW’AT) 

ILCR = CDI*CSFo adj CSF adj = CSFlAE 
HQ = CDIIRfDo adj RfD adj = RfD*AE 

DAD 
ILCR 
CSFo 
HQ 
RfDo 
cs 
CF 
AF 

ABS 
SA 
EF 
ED 
BW 
ATc 
ATn 
AE 

Descriotion 
Dermally absorbed dose (mglkgld) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l/(mg/kgld)) 
Hazard quotient 
Oral reference dose (mg/kgld) 
Concentration of chemical in soil (mg/kg) 
Conversion factor (kglmg) 
Soil to skin adherence factor 
(mgicml-event) 
Absorption fraction 
Skin surface area available for contact (cm2) 
Exposure Frequency (dlyr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 
Adjustment for Absorption Emciency 

Adult 
Construction 

Worker 
cs (Chemical Specific) 
cs 
cs 
cs 
CS 
cs 

1 E-06 

1 
cs 

53w 
250 

1 
70 

25550 
365 
cs 

Bento(a)anthracene 

Benzo(b)fluoranthene 
Dibento(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 

2.5 
5 
3 

0.97 
2.7 
1.4 

2560 

I I I Adult Constr 

0.1 7.30E-01 NA 
0.1 7.30E+OO NA 
0.1 7.30E-01 NA 
0.1 7.3OE+OO NA 
0.1 7.30E.01 NA 

0.03 1.50E+OO 3.00E-04 
0.01 NA 3.OOE-01 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

1.58E+OO 2.85E-04 
NA 6.ooE-02 

1.9607 -- 0.0% 
3.7807 -- 0.0% 
2.2E-07 -- 0.0% 
?.ZE-08 -- 0.0% 
2.OB07 -- 0.0% 
3.1E-08 4.9C08 100.0% 
1.9E-05 -- 0.0% 

Total ILCR: 4.9E-08 100.0% HI: 3.OE-02 100.0% 
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TABLE 
FUTURE CONSTRUCTION WORKER 

DERMAL CONTACT WITH SITE 17 SUBSURFACE SOILS 
RME EXPOSURE SCENARIO 
SUMMARY OF DERMAL ABSORBED WSES (DADS) 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATiON YDRKTCWN, YORKTOWN, VIRGINIA 

DAD (mg/kg/d)= (Cs*CF*AF+ABSA*EF*ED)/(BW*AT) 

ILCR = CDI%SFo adj CSF adj = CSFIAE 

HQ = CDIIRfDo adj RfD adj = RfD*AE 

Adult 

Parameter 
DAD 
ILCR 
CSFo 

HQ 
RfDo 
CS 
CF 
AF 

ABS 
SA 
EF 
ED 
BW 
ATc 
ATn 
AE 

Description 
Dermally absorbed dose (mglkgld) 
Incremental lifetime cancer risk 
Oral Cancer slope factor (l/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mglkgld) 
Concentration of chemical in soil (mglkg) 
Conversion factor (kg/mg) 
Soil to skin adherence factor 
(mg/cm2-event) 
Absorption fraction 
Skin surface area available for contact (cm2) 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 

Averaging time, noncarcinogens (d) 
Adjustment for Absorption Efficiency 

Wbrker 
cs (Chemical Specific) 
cs 
CS 
cs 
CS 
cs 

1 E-06 

1 
cs 

5300 
250 

1 
70 

25550 
365 
cs 

Benzo(a)pyrene 0.21108 0.1 
Arsenic 2.84 0.03 
Iron 5610.06 0.01 

7.30E+OO NA 
1 SOE+OO 3.00E-04 

NA 3.00E-01 

(1) NA 
0.95 1.58E+OO 
0.20 NA 

NA 1.6E-08 -- 0.0% l.lE-08 -- 0.0% 
2.85E-04 6.3E-08 l.OE-07 100.0% 4.4E-06 1.6E-02 24.2% 
600E-02 4.2&05 -- 0.0% 2.9E-03 4.8E-02 75.8% 

Total ILCR: i.OE-07 100.0% HI: 6.4E-02 100.0% 

NOTES: 
NA - Toxicity criterion not available. 
-- Not applicable. 

(1) PAHs not evaluated for dermal absorption since observed effects occur at point of contact, 
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TABLE 
FUTURE CONSTRUCTION WORKER 

INHALATION OF FUGITIVE DUSTS EMANATING FROM SHALLOW SUBSURFACE SOILS AT SITE 17 (PROPER) DURING CONSTRUCTION ACTIVITIES 

RME EXPOSURE SCENARIO 

SUMMARY OF CHRONIC DAILY INTAKES (CDls), 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CDI (mg/kg/d)= (Ca*RR’ET*EF*ED)/(BW*AT) 

Where: Ca = Cs * (l/PEF) 

ILCR = CDI*CSFi 

HQ = CDllRfDi 

Parameter 

CDI 

ILCR 
CSFi 

HQ 
RfDi 

Ca 

cs 

PEF 

RR 
ET 

EF 

ED 

EW 

ATc 

ATn 

Description 

Chronic daily intake (mglkgld) 
Incremental lifetime cancer risk 

Inhalation canoer slope factor (l/(mg/kgld)) 

Hazard quotient 
Inhalation reference dose (mglkgld) 

Concentration of chemical in air as fugitive 

dusts (mglm3) 

Concentration of chemical in soil (mglkg) 

Particulate emission factor (m3/kg) 

Respiration rate (m3Ihr) 
Exposure time (hrs/d) 

Exposure Frequency (d/yr) 

Exposure Duration (yrs) 

Body weight (kg) 

Averaging time, caroinogens (d) 

Averaging time, noncarcinogens (d) 

Adult 

Construction 

y&l&g 

cs (Chemical Specific) 
cs 

cs 

CS 
cs 

cs 

cs 
1.32E+09 

1.25 
a 

250 

1 

70 

25550 

365 

Iron 4267.65 3.23E-06 NA NA 4.5&09 -- 

Total ILCR: 4.OE-11 

3.2E-07 -- -- 

NOTES: 
NA - Toxicity criterion not available. 

-- Not applicable. 
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TABLE 

FUTURE CONSTRUCTION WORKER 

INHALATION OF FUGITIVE DUSTS EMANATING FROM SHALLOW SUBSURFACE SOILS AT SITE 17 (SOIL AOC) DURING CONSTRUCTION ACTIVITIES 

RME EXPOSURE SCENARIO 

SUMMARY OF CHRONIC DAILY INTAKES (CDls), 

POTENTIAL CARCINOGENIC AND NONCARCINOGEN!C R!SKS 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CDI (mglkg/d)= (Ca’RR*ET*EF*ED)/(BW*AT) 

Where: Ca = Cs * (l/PEF) 

ILCR = CDI’CSFI 

HQ = CDllRfDi 

CDI 

ILCR 
CSFi 

HQ 
RfDi 

Ca 

cs 

PEF 

RR 
ET 

EF 

ED 

BW 

ATc 

ATn 

Description 

Chronic daily intake (mglkgld) 
Incremental lifetime cancer risk 

Inhalation cancer slope factor (l/(mg/kg/d)) 

Hazard quotient 
Inhalation reference dose (mglkgld) 

Concentration of chemical in air as fugitive 

dusts (mglm3) 

Concentration of chemical in soil (mglkg) 
Particulate emission factor (mYkg) 

Respiration rate (m3lhr) 
Exposure time (hrs/d) 

Exposure Frequency (d/yr) 

Exposure Duration (yrs) 

Body weight (kg) 

Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Benzo(a)anthracene 

Benzo(b)fiuoranthene 

Dibenzo(a,h)anthracene 

Indeno(l,2,3+d)pyrene 

Adult 

Construction 

yy@gr 

cs (Chemical Specific) 
cs 
cs 

cs 

cs 

cs 

cs 

1.32E+09 

1.25 
a 

250 

1 

70 

25550 

365 

2.5 1.89E-09 3.10E-01 NA 2.6E-12 6.2E-13 1.8% l .SE-10 

5 3.79E-09 3.10E+OO NA 5.3E-12 1.6E-11 36.7% 3.7E-10 -- 
3 2.27E-09 3.1 OE-01 NA 3.2B12 9.8E-13 2.2% 2.2E-10 __ 

0.97 7.35E-10 3.lOE+OO NA 1 .OE-12 3.2E-12 7.1% 7.2E-11 __ 
2.7 2.05E-09 3.10E-01 NA 2.9E-12 6.9E-13 2.0% 2.OE-10 

I,4 l.O6E-09 lSlE+Ol NA 1.5E-12 2.2E-11 50.1% 1 .OE-10 

1 2560 I 1.94E-06 I NA 1 NA 1 2.7E-09 1 -- ( 0.0% 1 1.9E-07 ( -- 1 .- 
Total ILCR 4.5E-11 100.0% 1 HI: O.OE+OO 0.0% 

NOTES: 
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TABLE 
FUTURE CONSTRUCTION WORKER 

INHALATION OF FUGITIVE DUSTS EMANATING FROM SUBSURFACE SOILS AT SITE 17 DURING CONSTRUCTION ACTIVITIES 

RME EXPOSURE SCENARIO 

SUMMARY OF CHRONIC DAILY INTAKES (CD& 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CDI (ma/kg/d)= (Ca’RR’ET’EF*ED)/(BW*AT) 

Where: Ca = Cs * (IIPEF) 

ILCR = CDI*CSFi 

HQ = CDllRfDi 

CDI 
ILCR 
CSFi 

HQ 
RfDi 
Ca 

CS 
PEF 

RR 
ET 

EF 
ED 

BW 

ATo 

ATn 

Description 
Chronic daily intake (mglkgld) 
Incremental lifetime cancer risk 

Inhalation cancer slope factor (l/(mg/kg/d)) 
Hazard quotient 
Inhalation reference dose (mglkgld) 

Concentration of chemical in air as fugitive 
dusts (mglm3) 

Concentration of chemical in soil (mg/kg) 
Particulate emission factor (m3/kg) 

Respiration rate (mYhr) 

Exposure time (hrsld) 
Exposure Frequency (d/yr) 

Exposure Duration (yrs) 

Body weight (kg) 
Averaging time, carcinogens (d) 

Averaging time, noncarcinogens (d) 

Adult 

Construction 

y&.&J 
cs (Chemical Specific) 
cs 

cs 
cs 

CS 

cs 

cs 
1.32E+09 

1.25 
a 

250 
1 

70 

25550 

365 

Parameter 

Adult Construction Worker 
Carcinogens Noncarcinogens 

cs Ca CSFi RfDi CDI % Contrib. CDI % Contrib. 

(mg/kg) (mglm3) Il(mglkg/d) (mglkgld) (mglkgld) ILCR Total ILCR (mglkgld) HQ HI 

Benzo(a)pyrene 
Arsenic 

Iron 

0.21108 1.60&10 3.1 OE+OO NA 2.2E-13 6.9513 1.5% 1.6E-11 -- 

2.84 2.15E-09 1 Sl Et01 NA 3.OE-12 4SE-11 98.5% 2.1E-10 -- - 

5610.06 4.25E-06 NA NA 5.9B09 -- 0.0% 4.2E-07 -- _- 

Total ILCR: 4.6E-11 100.0% HI: O.OEtOO 0.0% 

NOTES: 
NA - Toxicity criterion not available. 

- Not applicable. 

‘;; 
,’ 

- 
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TABLE 
FUTURE ADULT CONSTRUCTION WORKERS 

DERMAL CONTACT WITH SHALLOW GROUNDWATER AT SITE 17 
ORGANIC AND FILTERED INORGANIC COP& 
RME EXPOSURE SCENARIO 
SUMMARY OF DERMAL ABSORBED DOSES (DADS), 

__^..._ . 
POTENTi/ii CARCii\jutit~~~ AND NDNCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

DAD (mglkg/d)= (Cw*CF*Kp*SA*EF*ED*ET)/(BW*AT) 

ILCR = CDI*CSFo Adj 
HQ = CDllRtDo Adj 

CSF Adj = CSF/AE 

RfD Adj = RfD*AE 

Adult 
Construction 

Parameter 

DAD 
ILCR 
CSFo 
HQ 
RrnO 
SA 
ET 
ED 
ET 
BW 
ATc 
ATn 
cw 
CF 

KP 
AE 

Description &Q&g 
Dermally absorbed dose (mg/kg/d) CS (Chemical Specific) 
Incremental lifetime cancer risk cs 
Oral cancer slope factor (l/(mg/kg/d)) cs 
Hazard quotient CS 
Oral reference dose (mg/kg/d) cs 
Skin surface area available for contact (cm2) 5300 
Exposure frequency (dlyr) 250 
Exposure duration (yrs) 1 
Exposure time (hrslday) a 
Body weight (kg) 70 
Averaging time, carcinogens (d) 25550 
Averaging time, noncarcinogens (d) 365 
Concentration of chemical in water (mg/L) cs 
Conversion factor (L/cm3) 0.001 
Dermal permeability coefficient (cm/hour) cs 
Adjustment for Absorption Efficiency cs 

Adj 

CSFo 
Adj 

Rrno 

Adult Construction Workers 
Carcinogens Noncarcinogens 

DAD ( % Contrib. DAD 1 % Contrib. 

NA 1 1.15E-03 1 5.5E-07 1 -- 1 0.0% ( 3.9E-05 1 3.4E-02 1 51.5% 
Total ILCR: 9SE-08 100.0% 1 HI: 6.5E-02 100.0% 

NOTES: 
NA -Toxicity criterion not available 
-- Not applicable. 
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ON-SITE INDUSTRIAL/COMMERCIAL WORKERS - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SURFACE SOIL - SITE 11 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (mg/kg/d)= (Cs*lR*CF*FI*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDI/RfDo 

Parameter 
CDI 
ILCR 
CSFo 

HQ 
RfDo 

CS 
IR 
CF 
FI 
EF 
ED 
BW 
ATc 
ATn 

Arsenic 
Chromium 
Iron 
Manganese 

Description 
Chronic daily intake (mglkgld) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mglkgld) 
Concentration of chemical in soil (mg/kg) 
Ingestion Rate (mg/d) 
Conversion factor (kglmg) 
Fraction of soil ingested from site 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

& 
5.6j 
16.92 

9909.69 
125.17 

CSFo 
I/(mg/kg/d) 

NA 
I .50E+OO 

NA 
NA 
NA 

RfDo 

m 
3.00E-04 
5.00E-03 
3.00E-01 
2.30E-02 

On-site 
Worker 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
50 

0.000001 
0.5 
250 
25 
70 

25550 
9125 

Carcinogens Noncarcinogens 
CDI % Contrib. CDI % Contrib 

(mg/kg/d) ILCR Total ILCR (mg/kg/d) HQ HI 
5.68E-04 - -- 0.001591 0.001591 9.7% 
4.94E-07 7.4E-07 100.0% 1.38E-06 0.004607 28.0% 
1.48E-06 -- -- 4.14E-06 0.000828 5.0% 
8.66E-04 - -- 0.002424 0.00808 49.2% 
l.O9E-05 1 -- 1 -- 1 3,06E-05 IO.001331 1 8.1% 

Total ILCR: 7.4E-07 100.0% 1 Total HI: 1.6E-02 100.0% 

NOTES: 
NA - Toxicity criterion not available. 
-- Not applicable. 
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ON-SITE INDUSTRIAL/COMMERCIAL WORKERS - FUTURE SCENARIO 
DERMAL CONTACT WITH SURFACE SOIL - SITE 11 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN - YORKTOWN, VIRGINIA 

DAD (mg/kg/d)= (Cs*CF*AF*ABS*SA*EF*ED)/(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDI/RfDd 

Parameter 
DAD 
ILCR 
CSFo 
HQ 

RfDo 
cs 
CF 
AF 

ABS 
SA 
EF 
ED 
BW 
ATc 
ATn 

Description 
Dermally absorbed dose (mg/kg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Concentration of chemical in soil (mglkg) 
Conversion factor (kg/mg) 

On-site 
Worker 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

0.000001 
Soil to skin adherence factor (mg/cm2-event) 
Absorption fraction 
Skin surface area available for contact (cm2) 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

0.032 
cs 

4100 
250 
25 
70 

25550 
9125 

Parameter 
Aluminum 
4rsenic 
Chromium 
Iron 
Manganese 

Carcinogens Noncarcinogens 
cs CSFd RfDd DAD % Contrib. DAD % Contrib. 

(mglkg ) ABS I/( mg/kg/d) (mg/kg/d) (mg/kg/d) ILCR Total ILC (mg/kg/d) HQ HI 
6504.27 0.01 NA 2.00E-01 2.982E-05 -- -- 8.35E-05 0.000417 9.9% 

5.65 0.0032 1.58E+OO 2.85E-04 8.289E-09 1.31E-08 100.0% 2.32E-08 8.14E-05 1.9% 
16.92 0.01 NA l.OOE-03 7.758E-08 -- -- 2.17E-07 0.000217 5.1% 

9909.69 0.01 NA 6.00E-02 4.543E-05 -- _- 0.000127 0.00212 50.1% 
125.17 0.01 NA l.l5E-03 5.739E-07 -- -- 1.61E-06 0.001397 33.0% 

Total ILCR: 1.31 E-08 100.0% HI: 0.004234 100.0% 

NOTES: 
NA - .Toxicity criterion not available. 
-- Not applicable. 

1 Iworker2.xls 



ON-SITE INDUSTRIAL/COMMERCIAL WORKERS - FUTURE SCENARIO 
INHALATION OF FUGITIVE DUSTS EMANATING FROM SURFACE SOIL - SITE 11 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (mg/kg/d)= (Ca*RR*ET*EF*ED)/(BW*AT) 
Where: Ca = Cs * (l/PEF) 

ILCR = CDI*CSFi 
HQ = CDllRfDi 

Parameter 
CDI 
ILCR 
CSFi 
HQ 
RfDi 
Ca 

cs 
PEF 
RR 
ET 
EF 
ED 
BW 
ATc 
ATn 

Description 
Chronic daily intake (mglkgld) 
Incremental lifetime cancer risk 
Inhalation cancer slope factor (1 /(mg/kg/d)) 
Hazard quotient 
Inhalation reference dose (mglkgld) 
Concentration of chemical in air as fugitive 

dusts (mglm3) 
Concentration of chemical in soil (mglkg) 
Particulate emission factor (m3/kg) 
Respiration rate (m3/hr) 
Exposure time (hrs/d) 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

I 1 Cs 1 Ca 1 CSFi 
I(mg/kg) Parameter 
Aluminum 1 6504.27 1 4.93E-06 1 NA’ 
Arsenic 5.65 4.28E-09 15.1 
Chromium 16.92 1.28G08 4.1 OE+Ol 
Iron 9909.69 7.51E-06 NA 
Manganese 125.17 9.48G08 NA 

NOTES: 
NA - Toxicity criterion not available. 
-- Not applicable. 

1 I 

On-site 
Worker 

cs (Chemical Specific) 
cs 
cs 
CS 
cs 

cs 
cs 

1.32E+09 
1.25 

8 
250 
25 
70 

25550 
9125 

Carcinogens Noncarcinogens 
RfDi CDI % Contrib. CDI % Contrib. 

(mglkgld) (mglkgld) ILCR Total ILCR (mglkgld) HQ HI 
1 .OOE-03 1.7219E-07 - -- 4.82E-07 0.000482 42.6% 

NA 1.4958E-10 2.26E-09 11.0% 4.19E-10 - - 

1.43E-05 3.3137E-09) - 1 - 1 9.28E-09 1 0.000649 1 57.4% 
Total ILCR: 2.06E-08 100.0% 1 HI: 0.001131 100.0% 

11 worker2.xls 
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ON-SITE INDUSTRIAL/COMMERCIAL WORKERS - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SURFACE SOIL - SITE 17 PROPER 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

,..,A\- ,t- l lD*r\C*l-l*l-r*rh #lnlA * t CDI (mgky,u,- (us ,r\ ur I-I CI- cujrpvd AI) 
ILCR = CDI*CSFo 

HQ = CDI/RfDo 

Parameter 
CDI 
ILCR 
CSFo 

HO 
RfDo 
CS 
IR 
CF 
FI 
EF 
ED 
l3W 
ATc 
ATn 

Description 
Chronic daily intake (mg/kg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l/(mglkg/d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Concentration of chemical in soil (mg/kg) 
Ingestion Rate (mg/d) 
Conversion factor (kg/mg) 
Fraction of soil ingested from site 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

On-site 
Worker 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
50 

0.000001 
0.5 
250 
25 
70 

25550 
9125 

Carcinogens Noncarcinogens 
cs CSFo RfDo CDI % Contrib. CDI % Contrib. 

Parameter (m&g) ll(mg!kgld) (mg/kg/d) (mgn<g/d) ILCR Total ILCR (mg/kg/d) HQ HI 
Benzo(a)pyrene 0.2 7.3 NA 1.75E-08 1.3E-07 24.9% 4.89G08 - -- 
Aluminum 5105.66 NA l.OOE+OO 4.46E-04 -- -- 1.25E-03 1.25E-03 12.4% 
Arsenic 2.93 1.5 3.00E-04 256E-07 3.8E-07 75.1% 7.17E-07 2.39E-03 23.8% 
Iron 6380.88 NA 3.00E-01 557E-04 -- -- 1.56E-03 5.20E-03 51.8% 
Manganese 112.81 NA 2.30E-02 9.86E-06 - -- 2.76G05 1.20E-03 11.9% 

Total ILCR: 5.1 E-07 100.0% Total HI: 1 .OE-02 100.0% 

NOTES: 
NA - Toxicity criterion not available. 
-- Not applicable. 
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ON-SITE INDUSTRIAL/COMMERCIAL WORKERS - FUTURE SCENARIO 
ACCIDENTAL INGESTION OF SURFACE SOIL - SITE 17 SOIL AOC 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (mg/kg/d)= (Cs*IR*CF*FI*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDllRfDo 

Parameter 
CDI 
ILCR 
CSFo 

HQ 
RfDo 

cs 
IR 
CF 
FI 
EF 
ED 
BW 
ATc 
ATn 

Description 
Chronic daily intake (mg/kg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mglkgld) 
Concentration of chemical in soil (mglkg) 
Ingestion Rate (mg/d) 
Conversion factor (kglmg) 
Fraction of soil ingested from site 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Parameter 
Benzo(a)anthracene 
Bento(b)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibento(a,h)anthracene 
Arsenic 
Iron 
Manganese . 

I cs I CSFo I RfDo 
Carcinogens I Noncarcinogens 

CDI 1 1 % Contrib. 1 CDI i 1% Contrib. 
1 (mglkg) 1 l/(mg/kgld)) (mglkgld) (mglkgld) 1 ILCR 1 Total ILCR 1 (mglkgld) 1 HQ 1 HI 
I I 0.73 I 14.962E-07 1 1 1 1 1 5.68 NA 3.6E-07 21.4% 1.389E-06 - - 

I 

On-site 
Worker 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
50 

0.000001 
0.5 
250 
25 
70 

25550 
9125 

7.51 0.73 
0.2 7.3 

3.75 0.73 
1.48 7.3 
2.93 1.5 

6380.88 NA 
112.81 NA 

-I 

NA 
NA 
NA 
NA 

3.OOE-04 
3.OOE-01 
2.30E-02 

6.561 E-07 
1.75E-08 

3.276E-07 
1.293E-07 
2.56E-07 
557E-04 

4.8E-07 
1.3E-07 
2.4E-07 
9.4E-07 
3.8E-07 

-.. 

28.3% 
7.5% 
14.1% 
55.7% 
22.7% 

-- 

1.837E-06 
4.89E-08 
9.173E-07 
3.62E-07 
7.17E-07 
1.56E-03 

2.39E-03 
520E-03 

27.2% 
59.2% 

9.86E-06 1 -- 1 de 1 2.76E-05 1 1.20E-03 1 13.6% 
Total ILCR: 1.7E-06 100.0% 1 Total HI: 8.8E-03 100.0% 

NOTES: 
NA - Toxicity criterion not available. 
-- Not applicable. 

17worker2.xls 



ON-SITE INDUSTRIAL/COMMERCIAL WORKERS - FUTURE SCENARIO 
DERMAL CONTACT WITH SURFACE SOIL - SITE 17 PROPER 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN - YORKTOWN, VIRGINIA 

DAD (mg/kg/d)= (Cs*CF*AF*ABS*SA*EF*ED)/( BW*AT) 
ILCR = CDI*CSFd 

HQ = CDI/RfDd 

On-site 
Parameter 

DAD 
ILCR 
CSFo 
HQ 

RfDo 
cs 
CF 
AF 

ABS 
SA 
EF 
ED 
BW 
ATc 
ATn 

Description 
Dermally absorbed dose (mg/kg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Concentration of chemical in soil (mg/kg) 
Conversion factor (kg/mg) 
Soil to skin adherence factor (mg/cm2-event) 
Absorption fraction 
Skin surface area available for contact (cm2) 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Parameter 
Benzo(a)pyrene 
Aluminum 
Arsenic 
Iron 
Manganese 

NOTES: 

5105.66 0.01 
2.93 0.0032 

6380.88 0.01 
112.81 0.01 

I 

1 

i 

CSFd I RfDd 
/(mg/kg/d)l (mg/kg/d) 
1.46E+Ol 1 NA 

NA 0.2 
1.58E+oo 2.85E-04 

NA 6.00E-02 
NA I. 15E-03 

Worker 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

0.000001 
0.032 

cs 
4100 
250 
25 
70 

25550 
9125 

Carcinogens Noncarcinogens 
DAD % Contrib. DAD % Contrib 

(mg/kg/d) ILCR Total ILC (mg/kg/d) HQ HI 
9.17E-09 1.34E-07 95.2% 2.57E-08 -- 

2.341E-05 -- -- 6.55E-05 3.28E-04 10.9% 
4.299E-09 6.79E-09 4.8% 1.2E-08 4.22E-05 1.4% 
2.926E-05 -- -- 8.19E-05 1.37E-03 45.6% 
5.172E-07 -- -- 1.45E-06 1.26E-03 42.1% 
Total ILCR: 1.41E-07 100.0% HI: 2.99E-03 100.0% 

NA - Toxicity criterion not available. 
- Not applicable. 
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ON-SITE INDUSTRIAL/COMMERCIAL WORKERS - FUTURE SCENARIO 
DERMAL CONTACT WITH SURFACE SOIL - SITE 17 SOIL AOC 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

DAD (mg/kg/d)= (Cs*CF*AF*ABS*SA*EF*ED)I(BW*AT) 
ILCR = CDI*CSFd 

HQ = CDllRfDd 

Parameter Description 
On-site 
Worker 

DAD Dermally absorbed dose (mglkgld) cs (Chemical Specific) 
ILCR 
CSFo 
HQ 

RfDo 
cs 
CF 
AF 

ABS 
SA 
EF 
ED 
BW 
ATc 
ATn 

Incremental lifetime cancer risk 
Oral cancer slope factor (1 I(mglkg/d)) 
Hazard quotient 
Oral reference dose (mglkgld) 
Concentration of chemical in soil (mg/kg) 
Conversion factor (kglmg) 
Soil to skin adherence factor (mg/cm2-event) 
Absorption fraction 
Skin surface area available for contact (cm2) 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Bento(b)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Arsenic 
Iron 
Manganese 

(;i&9) 
7:51 
0.2 
3.75 
1.48 
2.93 

6380.88 
112.81 

ABS 
0.1 
0.1 
0.1 
0.1 
0.1 

0.0032 
0.01 
0.01 

c 

1 

CSFd 
/(mg/kg/d 
1.46E+OO 
1.46E+OO 
1.46E+Ol 
1.46E+OO 
1.46E+Ol 
158E+oo 

NA 
NA 

r 
I d: arcinogen S 

DAD 9 

$gg$ 
ILCR 7 

3:44E-07 f 

3.80E-07 
5.03E-07 

9.17E-09 1.34E-07 
1.72E-07 2.51E-07 
6.79E-08 9.91E-07 
4.30E-09 6.79E-09 
2.93E-05 _- 

5.17E-07 -- 

rotal ILCR: 2.27E-06 100.0% 

bContrib 
‘otal ILCF 
16.8% 
22.2% 
5.9% 
11.1% 
43.7% 
0.3% 

-- 
-- 

cs 
cs 
cs 
cs 
cs 

0.000001 
0.032 

cs 
4100 
250 
25 
70 

25550 
9125 

NOTES: 
NA - Toxicity criterion not available. 
-- Not applicable. 
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.3 

N 

DAD 

pi&g 

9.64E-07 
2.57E-08 
4.81E-07 
1.90E-07 
1.20E-08 
8.19E-05 
1.45E-06 

Icarcinogc 

HQ 
-_ 
-- 

S 

/o Contrib 
HI 

-- 
-- 

4.22E-05 
1.37E-03 

-- 
-- 
-- 

1.6% 
51.2% 

1 1.26E-03 1 47.2% 
HI: 0.002667 100.0% 



ON-SITE INDUSTRIAL/COMMERCIAL WORKERS - FUTURE SCENARIO 
INHALATION OF FUGITIVE DUSTS EMANATING FROM SURFACE SOIL - SITE 17 PROPER 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (mglkgid)= (Ca”RR”Ei*EF=ED)/(avv-A I ) 
Where: Ca = Cs * (l/PEF) 

ILCR = CDI*CSFi 
HQ = CDI/RfDi 

Parameter 
CDI 
ILCR 
CSFi 
HO 
RfDi 
Ca 

cs 
PEF 
RR 
ET 
EF 
ED 
BW 
ATc 
ATn 

Description 
Chronic daily intake (mglkgld) 
Incremental lifetime cancer risk 
Inhalation cancer slope factor (l/(mglkg/d)) 
Hazard quotient 
Inhalation reference dose (mglkgld) 
Concentration of chemical in air as fugitive 

dusts (mglm3) 
Concentration of chemical in soil (mglkg) 
Particulate emission factor (mYkg) 
Respiration rate (m3/hr) 
Exposure time (hrs/d) 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

On-site 
Worker 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 

cs 
cs 

1.32E+O9 
1.25 

8 
250 
25 
70 

25550 
9125 

Parameter 
Benro(a)pyrene 

‘I-- 
Aluminum 
Arsenic 
Iron 
Manganese 

I 

NOTES: 
NA - Toxicity criterion not available. 
-- Not applicable. 

5105.66 
2.93 

6380.88 
112.81 

Carcinogens Noncarcinogens 
Ca CSFi RfDi CDI % Contrib. CDI % Contrib. 

Img/m3) 1 I( mglkgld) (mglkgld) (mg/kg/d) ILCR Total ILCR (mg/kg/d) HQ HI 
1.52E-10 3.1 NA 529E-12 1.64E-11 1.4% 1.48E-11 - -- 
3.87E-06 NA 1 .OOE-03 1.35E-07 -- -- 3.78E-07 3.78E-04 39.3% 
2.22E-09 15.1 NA 7.76E-11 l.l7E-09 98.6% 2.17E-10 - -- 
4.83E-06 NA NA 1.69E-07 -- -- 4.73E-07 - -- 
8.55E-08 NA 1.43E-05 2.99E-09 1 -- 1 _- ) 8.36E-09 1 585E-04 1 60.7% 

Total ILCR: 1.19E-09 100.0% 1 HI: 9.63E-04 100.0% 
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ON-SITE INDUSTRIAUCOMMERCIAL WORKERS - FUTURE SCENARIO 
INHALATION OF FUGITIVE DUSTS EMANATING FROM SURFACE SOIL - SITE 17 SOIL AOC 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN -YORKTOWN, VIRGINIA 

CDI (mg/kg/d)= (Ca+RR*ETEF*ED)/(BW*AT) 
Where: Ca = Cs * (IIPEF) 

ILCR = CDI*CSFi 
HQ = CDllRfDi 

Parameter 
CDI 
ILCR 
CSFi 
HQ 

RfDi 
Ca 

CS 
PEF 
RR 
ET 
EF 
ED 
BW 
ATc 
ATn 

Descriotion 
Chronic daily intake (mglkgld) 
Incremental lifetime cancer risk 
Inhalation cancer $ope factor (l/(mglkg/d)) 
Hazard quotient 
Inhalation reference dose (mglkgld) 
Concentration of chemical in air as fugitive 

dusts (mg/m3) 
Concentration of chemical in soil (mglkg) 
Particulate emission factor (m3/kg) 
Respiration rate (m3/hr) 
Exposure time (hrs/d) 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Benzoibjfluoranthene 7.51 5.69E-09 
Benzo(a)pyrene 0.2 1.52E-10 
Indeno(l,2,3-cd)pyrene 3.75 2.84E-09 
Dibenzo(a,h)anthracene 1.48 l.l2E-09 
Arsenic 2.93 2.22E-09 
Iron 6380.88 4.83E-06 
Manganese 112.81 8.55E-08 

cs I Ca 

I 

NOTES: 
NA -Toxicity criterion not available. 
-- Not applicable. 

CSFi 

%sF 
0.61 
3.1 

0.61 
6.1 
15.1 
NA 
NA 

RfDi 

9 
NA 
NA 
NA 
NA 
NA 
NA 

1.43E-05 

On-site 
Worker 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 

cs 
cs 

1,32E+09 
1.25 

8 
250 
25 
70 

25550 
9125 

Carcinogens Noncarcinogens 
CDI 1 % Contrib. CDI I 1% Contrib. 

Total ILCR 
5.4% 
7.1% 
1 .O% 
3.6% 
14.1% 
68.9% 

-- 

2.987E-09 ) - 1 -- 
Total ILCR: 1.7E-09 100.0% 

1.48E-11 - -- 
2.78E-10 - - 
l.lE-10 - -- 

2.17E-10 -- - 
4.73E-07 -- -- 
8.36E-09 ) 0.000585~ 100.0% 

HI: 0.000585 100.0% 
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FUTURE ON-SITE RESIDENTS 

ACCIDENTAL INGESTION OF SITE 11 SURFACE SOILS 

RME EXPOSURE SCENARIO 

SUMMARY OF CHRONIC DAILY INTAKES (CDls), 

POTENTIAL CARCINOGENIC AND NONCARCINCGENIC RISKS 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CDI (mglkgld (CS’IR”CF*FI”EF*ED)/(BW*AT) 

ILCR = CDI’CSFo 

HQ = CDI/RfDo 

Parameter 

CDI 

ILCR 

CSFo 

HQ 

RfDo 

CS 

IR 

CF 

FI 

EF 

ED 

BW 

AT0 

AT” 

Description 

Chronic daily intake (mglkgld) 

Incremental lifetime cancer risk 

Oral cancer slope factor (i/(mg/kg/d)) 

Hazard quotient 

Oral reference dose (mg/kg/d) 

Concentration of chemical in soil (mg/kg) 

Ingestion Rate @g/d) 

Conversion factor (kg/mg) 

Fraction of soil ingested from site 

Exposure Frequency (d/yr) 

Exposure Duration (yrs) 

Body weight (kg) 

Averaging time, carcinogens ((1) 

Averaging time, noncarcinogens (d) 

&$& 
cs 
cs 
cs 
cs 
cs 
cs 
100 

1 E-06 

1 

350 

15 

70 

25580 

5475 

Younger Older 

Child Child 

Il.6 Yrs 01 V-15 Yrs Old) 

cs cs 

cs cs 

cs cs 

cs cs 

cs cs 

cs cs 

200 100 

1 E-06 I E-06 

I 1 

380 350 

6 9 

15 37 

25550 25550 

2190 3285 

Aluminum 6504.27 NA i.OOE+OO l.QE-03 -- 0.0% 

Arsenic 5.65 1 SOE+OO 3.00E.04 1.7Ea06 2.5P06 100.0% 

Chromium 16.92 NA 5.00~.03 5.0~-06 -- 0.0% 

Iron 9909.69 NA 3.OOE-01 2.9E-03 .- 0.0% 

Mangangese 125.17 NA 2.30E.02 3.7E.05 -. 0.0% 

Total ILCR: 2.5E-06 100.0% 

NOTES 

NA . Toxicity criterion not available 

__ Not applicable. 

89E.03 8.9503 9.7% 7.1 E-03 O.OE+OO 0.0% 8.3E-02 8.3E-02 9.7% 2.2803 O.OE+OO 0.0% I .7E-02 1.7E-02 9.7% 
7.7E.06 2.6E-02 28.0% 6.2E-06 9.3E-06 100.0% 7.2E-05 2.4E.01 28.0% l.QE-06 2.8E.06 100.0% l.SE-05 4.9E.02 28.0% 
2.3E-05 4.6&03 5.0% l .SE-05 O.OE+OO 0.0% 2.2E-04 4.3E.02 5.0% S.BE-06 O.OE+OO 0.0% 4.4E05 8.8E-03 5.0% 
1.4E.02 4.5B02 49.2% 1.1 E-02 O.OE+OO 0.0% 1.3E-01 4.2E-01 40.2% 3.3E.03 O.OE+OO 0.0% 2.6&02 8.8E-02 49.2% 
I .7E-04 7.5E-03 8.1% 1.4E-04 O.OE+OO 0.0% 1.6E-03 7.OE-02 8.1% 4.2E-05 O.OE+OO 0.0% 3.2E-04 1.4E-02 8.1% 

HI: 9.2E.02 100.0% Total ILCR: 0.3E-06 100.0% HI: 8.6E-01 100.0% Total ILCR: 2.8E.06 100.0% HI: 1.7E01 100.0% 
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TABLE 
FtilURE ON-SITE RESIDEMS 
DERMAL COKTACT WITH SITE 11 SURFACE SOtLS 
RME EXPOSURE SCENARIO 
SUMMARY OF DERMAL ABSOR0ED DOSES (DADS), 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

DAD (mplkddp (Cr’CF*AF’ABS’SA*EF’ED)/(BW’Ai’) 
ILCR - CDI’CSFo Adj CSF Adj - CSFIAE 

HQ = CDllRfDo Adj Rf[) Adj * RtD’AE 

RR)0 
CS 
Cf 
AF 

ABS 
SA 
EF 
ED 
BW 
A-CC 
ATn 
AE 

m 
CS 
cs 
CS 
CS 
cs 
CS 

I E-08 

1 
CS 

530% 
364 
15 
70 

25550 
5475 
cs 

Younger Older 
Child Child 

,,-5 Yn Old, (7-15 Yn Old) 
cs CB 
cs CS 
cs cs 
cs CS 
cs cs 
cs CS 

1 E-MI 1 E-06 

1 1 
cs CS 

ZOO% 3925 
350 350 

6 s 
15 37 

25550 25550 
2190 3255 
cs cs 

i 

‘I 

> 

/ 

- -.-.. -.-.- .-_-- ._ ._ 
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FUTURE ON-SlTE RESIDENTS 

INGESTION OF SHALLOW GROUNDWATER AS DRINKING WATER AT SITE I I UNDER BENEFICIAL USE SCENARIO 

ORGANIC AND FILTERED INORGANIC COPCs 

RME EXPOSURE SCENARIO 

SUMMARY OF CHRONIC DAILY INTAKES (CDIe), 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 

NAVAL WEAPONS STA?ICN YCRKTOWN, YGXTOVtiu’, ViRGNiA 

CDI (mg/kg/d)= (Cw*lR’EVED)/(BW*AT) 
ILCR = CDI’CSFo 

HCI = CDVRfDo 

Parameter Descrbtion 

CDI Chronic dally Intake (mglkgld) 

ILCR Incremental llfetlme cancer flak 

CSFo Oral cancer slope factor (I/(mgkg/d)) 
HCl Hazard quotient 
RfDo Oral reference dose (mg/kg/d) 
cw Concentration of chemical In water (mg/L) 
IR lngeatbn Rate (L/d) 
EF Exposure Frequency (dlyr) 
ED Exposure Duration (yn) 
BW Body weight (kg) 
ATc Averaging time, carcinogens(d) 
ATn Averaging time, noncarcInogens (d) 

Older Young 
Child Child 

&&$ (7-15 YTa Old) (I-6 Yra Old) 

cs cs cs (Chemical Specific) 

cs cs cs 

cs cs cs 

CS cs cs 

cs cs cs 

cs cs cs 

0.05 0.05 0.05 

40 40 40 

I5 9 6 

70 37 I5 

25550 25550 25550 

5475 3285 2190 

Chloromethane 0.003 

amln~Dlnnrotoluenes 0.0014 

RDX 0.0062 

NOTES: 

NA - Toxlcky criterion not available. 

- Not applicable. 

I .3OE-02 

NA 

NA 

NA 5.OE-08 6.5E-10 too.o% 2.3E-07 - 0.0% 5.7E-08 7.4E-10 100.0% 4.4B07 - 0.0% 9.4E-08 1.2E-09 100.0% l.iE-06 - 
3.OOE-03 

0.0% 
2.3E-08 - 0.0% I.lE-07 3.3E-IO 91.9% 2.7808 - 0.0% 2.1E-07 6.2E-lb 91.9% 4.4E-08 - 0.0% 5.1E-O7 1.5E-09 91.9% 

6.OOB05 i.OE-07 - 0.0% 4.9B07 2.9511 8.1% 1.2E-07 - 0.0% 9.2B07 5SE-11 8.1% 1.9507 - 0.0% 2.3E-06 1.4E-10 8.1% 
Total ILCR: 6.5E-IO 100.0% HI: 3.6E-10 100.0% Total ILCR: 7.4E-IO 100.0% HI: 6.8E-10 lOO.O% Total ILCR: l.ZE-09 100.0% HI: 1.7E-09 iOO.O% 

.- .._. -- .-. 
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TABLE 
FUTURE OKSlTE RESIDENTS 
DERMAL CONTACT WITH SHALLOW QROUNDWATER AT SITE 1 I UNDER BENEFICIAL USE 
OROANlC AND FILTERED INOROANIC COP@ 
RME EXPOSURE SCENARIO 
SUMMARY OF ~ERMAL ABSORBED DOSES (DADS), 
POTENTIAL CARCINOGENIC AND NONCARCINOQENIC RISKS 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRCIINIA 

DAD (m&t/d)= (Cw’CPKp’SA’EF’ED’En~A~ 

ILCR - CDI^CSFo Ad1 CSF Adj - CSFlAE 
HO * CDIIRfDo Adj RiD Adj - R‘D’AE 

SCENARlO 

m 
DAD 
ILCR 
CSFo 
Ho 
Rrno 
BA 
EF 
ED 
ET 
BW 
AT4 
ATll 
cw 
CF 
Kp 
A8 

lxa@&!l 
Demmlly 8bwbcd dare (mgkpld) 
t”crmmHLaI IKetime mneer rl* 
Oral dancer Ilope fador (Il(mg&$d)) 
Hazard quotient 
Oral rcfercnoa dose (mg&Vd) 
nktn surface area availaMc for contact (om2) 
ExpoaiTurc frcqmw MT) 
Emrure dundon (vn) 
Exporurc time (h/day) 
BodY ‘MtfN (kg) 
Avenging time, am&pent (d) 
Avwglng lime, nonoArdlnegcln (d) 
Concctiratbn of cherdcat k water (mgJL) 
Conversion hctM (Ucm3) 
Derm~l pem,crblRy cpemdcnt (diMWr) 
Adjurtmmt 1M Msorptlon Emclebq 

&da 
cs 
CS 
cs 
CS 
CS 

5300 
40 
IS 
I 

70 
25550 
5475 
CS 

0.001 
cs 
cs 

OMU YOU”&! 
Child Child 

g-15 Yn O(d) (1-B Yrs Ol@ 
cs CS (Chemical SpecMc) 
es CS 
cs es 
cs cs 
CS cs 

3925 2006 
40 40 
s 0 
1 I 

37 15 
25550 25550 
3285 2190 
CS cs 

0.001 0.001 
cs cs 
cs cs 

amineDklkrototucncr I.4E-06 8.40E.M NA &WE-O5 0.60 NA 1 mm4 2.IE-12 - 0.0% BBE-12 Q.QE-I6 0.0% ISE-I2 - 0.0% i1E-$1 I .4GiJ 0.0% I.4E-20 - 0.0% &BE-20 Ed&24 0.0% 

RDX 0.0062 B40E.04 i.lOE-01 3.OOE-03 0.50 MA !l.OOE-03 QJE-Og - 0.0% 4.3G08 2.2E~lO 100.0% 7.BE.09 - 0.0% 6.iE-08 3.OE-10 100.0% 1,4E-II - 0.0% &SE-iI 3.2E-I3 IWO% 

total ILCR: 3.6E-i0 100.0% / HI: 2.2E-10 100.0% kotal ILCR: 3.IE-IO 100.0% 1 IIt: 3.0&IO 100.0% ITotdILC 2.8&IO IW.O% 1 HI: 3.2E-I3 iOO.O% 

NOTES: 
NJ,. Toxic& cdledon nd aulilable. 
- Not applicable. 
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CT EXPOSURE SCENARIO 
SUMMARY OF CHRONIC ONLY INTAKES CCOlt,. 
POTENT&L CARC~NOOEN~C AND NONCARClNOOENlC RISKS 
NAVAL WEAPONS STATION YORKTOVN. YORKTOWN. WCINU 



CS 
CS 
cs 
cs 
CS 
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CS 
CS 
CS 
CS 

IE-06 

cs CS 
CS CS 
cs es 
cs cs 

CS cs cs 
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NM” 
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FUTURE OKSITE RESlOENTS 
INOESTION OF SN.N.LOW GROUNOWATER AS DRlNKlNC WATER AT SITE I7 UNDER BENEFltlAL “SE SCENAR,O 
OROANlC AND FLfEREO lNOROANlC COPCS 

Older Youngst 
Child Child 



,NOEStlON OF SHALLOW OROUNOWATER AS OfWKlNO WATER AT STE 17 UNDER SENEFCUL “SE SCEW=dO 



TABLE 
FUTURE OKSITE RESIDENTS 
OERW CONTACT ‘MTH SHALLOW OROUNOWATER AT SITE 17 “NDER BENEFlCW USE SCENARlO 
ORONC AN0 FILTERED INORGAMC COPCs 
FME EwOS”RE SCENANO 
S”MMtRY OF OERMM AsSORsEo DOSES mD*,). 



FUTURE OKSlTE RESIDENTS 

SUMMARY OF OERMN. .4%0RsE0 DOSES pmr,. 
POfENTW CNWNOOENIC AN0 NONCbRXUOOEMC F&KS 

cs 
cs 

CS CS 





TABLE K-l 

INCKEMENTAL LIFETIME CANCER RISK (ICR) AND HAZARD INDEX (HI)(‘) 
FOR CURRENT ON-STATION ADULT AND ADOLESCENT TRESPASSERS 

RME VALUES 
SITE 11 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

I Receptors 

Pathway 

Surface Soil 

Ingestion 

Dermal Contact 

Adults Adolescents (7-15 years) 

ICR HI ICR HI 

3.7 x lo-’ 0.01 4.2 x lo-’ 0.03 

6.2 x 1o-7 0.02 2.6 x lo-’ 0.03 

Subtotal 

Sediment 

Ingestion 

Dermal Contact 

9.9 x 1o-7 0.03 6.8 x 1O-7 0.06 

4.3 x 1o-7 0.01 4.9 x 1o-7 0.03 

7.2 x 1O-7 0.01 3.0 x lo=] 0.01 

. Subtotal 1.2 x lOA 0.02 7.9 x lo-’ 0.04 

TOTAL 2.2 x lo6 0.05 1.5 x 10” 0.10 



TABLE K-2 ,-., 

INCREMENTAL LIFETIME CANCER RISK (ICR) AND HAZARD INDEX (HI)(‘) 
FOR CURRENT ON-STATION ADULT AND ADOLESCENT TRESPASSERS 

RME VALUES 
SITE 17 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Pathway 

Surface Soil - Proper 

Ingestion 

Dermal Contact 

Receptors 

Adults Adolescents (5-15 years) 

ICR HI ICR HI 

1.3 x 1o-7 co.01 7.2 x 10“ x0.01 

3.2 x 1O-7 0.04 1.3 x 10“ 0.05 

Subtotal 

Surface Soil - Soil AOC 

Ingestion 

De&al Contact 

4.5 x lo-’ I 0.04 2.0 x 1o-7 0.05 

1.9 x 10” co.01 1.1 x lo& co.0 1 

3.8 x lo-’ 0.01 1.6 x 1O-7 0.02 

f--y 
_ 

Subtotal 2.3 x lo6 0.01 1.3 x lo6 0.02 

TOTAL (Proper only) 4.5 x 1o-7 0.04 2.0 x 1o‘7 0.05 

TOTAL (+th Soil AOC) I 2.8 x lo4 I 0.05 I 1.5 x 10” I 0.07 I 



TABLE K-3 

INCFLEMENTAL LIFETIME CANCER RISK (ICR) AND HAZARD INDEX (JzlI)@ 
FOR FUTURE ADULT CONSTRUCTION WORKERS 

RME VALUES 
SITE 11 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Adult Construction Worker 

Pathway 

Shallow Subsurface Soil 

Ingestion 

Dermal Contact 

Inhalation 

Subtotal 

Subsurface Soil 

Ingestion 

Dermal Contact 

Inhalation 

Subtotal 

Shallow Groundwater 

Dermal Contact 

TOTAL 

ICR HI 

8.7 x 10” 0.01 

3.0 x 10” co.01 

1.4 x 10-l’ NA 

1.2 x 1o-7 0.01 

3.5 x 1o-7 0.13 

1.2 x lo-’ 0.06 

5.6 x 10-l’ NA 

4.7 x 1o-7 0.19 

1.2 x 10” co.01 

5.9 x 1o-7 0.20 

Notes: 

NA = Not applicable. No toxicity criteria available or no noncarcinogens selected as 
CQPCS. 



TABLE K-4 f--Y 

INCREMENTAL LIFETIME CANCER RISK (ICR) AND HAZARD INDEX (III)@) 
FOR FUTURE ADULT CONSTRUCTION WORKERS 

RME VALUES 
SITE 17 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

I Adult Construction Worker 

Pathway ICR HI 

Shallow Subsurface Soil - Proper 

Ingestion 

Dermal Contact 

Inhalation 

2.5 x 1O-7 0.11 

8.9 x lo-* 0.05 

4.0 x lo-” NA 

Subtotal 

Shallow Subsurface Soil - Soil 
AOC 

Ingestion 

Dermal Contact 

Inhalation 

Subtotal 

Subsurface Soil 

Ingestion 

Dermal Contact 

Inhalation 

Subtotal 

Shallow Groundwater 

Dermal Contact 

TOTAL (Proper Only) 

TOTAL (with Soil AOC) 

3.4 x 1o-7 0.16 

3.5 x 1oa 0.06 

4.9 x lo-* 0.03 

4.5 x lo-” NA 

3.5 x lo6 0.09 

3.9 x lo-’ 0.13 

1.0 x 10-O’ 0.06 

4.6 x 10-l’ NA 

4.9 x 1o-7 0.19 

9.5 x 1o-8 0.07 

9.3 x 1o-7 0.42 

4.4 x 10” 0.51 

,f”-, 
Notes: 

NA = Not applicable. No toxicity criteria available. 



TABLE K-5 

INCREMENTAL LIFETIME CANCER RISK (ICR) AND HAZARD INDEX (HI)‘l’ 
FOR FUTURE ON-STATION ADULT INDUSTRIAL/COMMERCIAL WORKERS 

RME VALUES 
SITE 11 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Pathway 

Surface Soil 

Ingestion 7.4 x 1o-7 0.02 

Dermal Contact 1.3 x 1o-8 co.01 

Inhalation 2.1 x 1o-8 co.01 

a 



TABLE K-6 ,y==% 

INCREMENTAL LIFETIME CANCER RISK @CR) AND HAZARD INDEX (HI)(‘) 
FOR FUTURE ON-STATION ADULT INDUSTRIAL/COMMERCIAL WORKERS 

RME VALUES 
SITE 17 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Pathway 

Surface Soil - Proper 

Ingestion 

Dermal Contact 

Inhalation 

Subtotal 

Surface Soil - Soil AOC 

Ingestion 

Dermal Contact 

Inhalation 

Subtotal 

TOTAL (Proper only) 

TOTAL (with Soil AOC) 

Adult Receptor 

ICR HI 

5.1 x 1o-7 0.01 

1.4 x 1o-7 co.01 

1.2 x 1o-g x0.01 

6.5 x 1O-7 0.01 

1.7 x lo6 0.01 

2.3 x 1OA co.0 1 

1.7 x 1o-g co.01 

4.0 x 10” 0.01 

6.5 x 1O-7 0.01 

4.7 x lo6 0.02 





APPENDIX L.1 
ECOLOGICAL TOXICOLOGICAL PROFILES 



L-l-ECOLOGICAL TOXICOLOGICAL PROFILES 

BIS(2-ETHYLHEXYL)PHTHALATE 

Bis(2-ethylhexyl)phthalate (BEHP) is an artificial chemical that is added to plastics to increase their 
flexibility. BEHP is a colorless liquid with no odor. BEHP released into the atmosphere will be carried 
long distanlces and removed by rain. It is unknown whether direct photolysis or photoxidation are 
important akmospheric processes (Howard, 1990). Volatilization from soil and water is not expected be 
important pathways due to the low Henry’s law constant. Released to soil, BEHP degrades at a slow rate 
(ATSDR, 11991e). 

It is estimated that the evaporative half-life of BEHP from water is 15 years. Biodegradation is an 
important fate process of BEHP in water under aerobic conditions. The estimated half-life of BEHP in 
water is 2-3 weeks (Howard, 1990). BEHP released to water tends to absorb strongly to suspended 
particulates and sediment. Adsorption of BEHP to marine sediments is greater than adsorption to 
freshwater sediments (ATSDR, 1991e). Complexation of BEHP with fulvic acid (a compound associated 
with humic substances) may increase solubilization and thus increase the mobility of BEHP in aquatic 
systems (ATSDR, 1991e). In sediments, optimum biodegradation occurs with high concentrations, warm 
temperatures, and nutrient-rich water. 

Bioconcentration and accumulation of BEHP have been noted in fish, invertebrates, and terrestrial 
organisms (ATSDR, 1991e). 

DIBENZO:FURAN 

The environmental fate of dibenzofuran is not known. One could predict that, given its water solubility, 
dibenzofitran would tend to migrate in surface waters primarily by sediment transport. Also, considering its 
octanol/water partition coefficient, dibenzofuran would tend to partition into soils and sediments with 
significant organic content. 

POLYNUCLEAR AROMATIC HYDROCARBONS 

The polynuclear aromatic hydrocarbons (PAHs) are a diverse group of compounds consisting of two or more 
substituted and unsubstituted polycyclic aromatic rings formed by the incomplete combustion of 
carbonaceous materials (ATSDR, 199Oa). 

PAHs also are released to the environment through natural sources such as volcano and forest fire 
emissions. :However, most of the emissions result from anthropogenic sources, largely wood burning for 
homes. Vehicular emissions are another primary source of PAHs. Hazardous waste sites can be a 
concentrated source on a local scale. Examples of such sites include former manufactnred gas sites (i.e., 
sources of coal tar) and abandoned wood treatment plants (i.e., sources of creosote) (ATSDR, 1990a). 

PAHs are transferred from surface water by volatilization and sorption to settling particles. The compounds 
are transformed in surface water by photooxidation, chemical oxidation, and microbial metabolism (ATSDR, 
199Oa). 
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ln soil and sediments, microbial metabolism is the major process for degradation of PAHs (ATSDR, 199Oa). 
Although PAHs accumulate in terrestrial and aquatic plants, many organisms can metabolize and eliminate 
these compounds. Fish and crustaceans readily assimilate PAHs Corn contaminated food, whereas mollusks 
and polychaete worms have limited assimilation (Eisler, 1987a). Biomagnification has not been reported 
because of the tendency of many aquatic organisms to eliminate these compounds rapidly (Eisler 1987a). 

As with fish and many aquatic invertebrates, PAHs are carcinogenic, mutagenic, and cytotoxic to mammals 
(Eisler, 1987a). Direct application of PAHs has shown to produce tumors in skin and epithelial tissues of 
mice and rats (USEPA, 1980). Many PAHs are transferred across skin, lungs, and intestines, and may be 
transferred to fetuses if the mother is exposed. Dietary ingestion of PAHs has been shown to cause mammary 
cancer, leukemia, lung, and stomach tumors in laboratory mice and rats (Dipple, 1985). Acute and chronic 
exposure to carcinogenic PAHs is known to result in destruction of bone marrow and lymphoid tissues, 
negative gametogenic effects, kidney damage, and changes in intestinal and respiratory epithelia (Lee and 
Grant, 198 1). Application of some PAHs to the skin of mammals causes the destruction of sebaceous glands, 
hyperplasia, hyperkeratosis, and ulceration (USEPA, 1980). Newborn mice exposed to PAHs may die of 
acute or chronic wasting disease, develop thymomas, and suffer from serious damage to the thymus (USEPA, 
1980). PAH compounds have also been associated with oocyte and follicle destruction in mouse ovaries 
(Ward et al., 1985). 

PAH carcinogens generally transform cells by genetic injury. The parent PAH compound is metabolized by 
the mixed-function oxidase pathway to a reactive intermediate, which can in turn bind with cellular 
macromolecules which results in cell transformation and induction of tumors (Dipple 1985; Ward et al. 
1985). 

In addition to the cytotoxic, mutagenic, and carcinogenic effects of PAH exposure to mammals, many 
carcinogenic PAH compounds also have negative effects on the immune system (Ward et al. 1985). 
Noncarcinogenic PAH compounds do not have immunosuppressive effects on mammals. Usually, the more 
carcinogenic a PAH compound is, the more immuno-suppressive it is. 

AMINO-DIMTROTOLUENE 

Amino-dinitrotoluene is formed during the production of TNT and also is formed in the bacterial reduction of 
TNT. 2-amino-4,6-DNT has a low soil adsorption coefficient which indicates low adsorption to soil and 
probable migration to groundwater. Biotransformation of DNTs and its metabolites appears to be very slow. 
Based on a limited number of uptake and metabolism studies, 2-amino-4,6-DNT does not bioaccumulate in 
plants, either due to metabolism or lack of uptake. No information on bioaccumulation, residue values, or 
sediment-associated organisms were located. Based on the limited toxicity studies for 2-amino-4,6-DNT, 
acute effects on invertebrates and fish were not observed and no data on chronic exposures of aquatic 
organisms were located. 

Based on the administration of 2,4,6&initrotoluene to mammalian species, the compound appears to be 
metabolized and excreted in the urine (Talmage, 1996). 2-amino-4,6-dinitrotoluene is excreted primarily as a 
glucuronide conjugate. Further reduction to 2,4-diamino-6nitrotoluene and 2,6-diamino-4nitrotoluene may 
take place prior to excretion as these metabolites are also found in the urine of mammalian species 
administered TNT (Talmage, 1996). 

2,4,6-TRIMTROTOLUENE 
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2,4$GTrinitrotoluene (TNT) is a munitions chemical released to the environment from munitions production 
and processing facilities and through field use and disposal practices such as open burning. TNT is relatively 
insensitive to shock and must be exploded by a detonator. Small amounts may be used in industrial explosive 
applications and as a chemical intermediate in the manufacture of dyestuffs and photographic chemicals 
(ATSDR, 1995). 

Photolysis is the primary transformation process in surface water or surface soil. In sunlit waters, TNT is 
rapidly transformed by photolysis, resulting in the development of red or pink water which is rich in 
nitroaromatic compounds. Photolysis would not be an important transformation mechanism in groundwater 
and below the surface of soils due to its limited partition or sorption to soils or sediments. TNT is 
biodegraded in water, soil, sediment, and sludge by bacterial and fimgal species under both aerobic and 
anaerobic conditions. Reduction of a nitro group is the first step in transformation. Compounds formed 
include aminodinitrotoluenes, diaminonitrotoluenes, hydroxyaminodinitrotoluenes, 2,4,6-triaminotoluene, and 
tetranitroazotoluenes. 

Acute effects studies of TNT on invertebrates and fish reported endpoint mortality ranging from > 4.4 mg/L 
to > 29 mg/L for invertebrates and 0.8 mg/L to 3.7 mg/L for fish. Chronic studies have shown that Dqhnia 
rnag~a showed no signs of effect (decreases in the number of young produced) at a concentration of 103 
mg/L (Tallage, 1996). 

Studies on the metabolism of TNT by aquatic organisms were not located in the available literature. 
Calculated and measured log octanol-water partition coefficients (log K,,) values of 1.6 to 2.7 indicated a low 
potential for bioconcentration (ATSDR, 1995). 

In mammalian species, TNT is absorbed by inhalation, ingestion, or skin contact. Metabolism is extensive 
and rapid, with 50 to 70 percent excreted in the urine and the remainder in the feces; the majority of the 
ingested compound is excreted within 24 hours. Distribution to the tissues is less than one percent. 
Although noi laboratory studies on bioaccumulation were Iocated, rapid metabolism and excretion in 
mammalian species indicates a low potential for bioaccumulation (Talmage, 1996). 

ALUMINUM 

Pure aluminum is a light, ductile metal. Aluminum is one of the most abundant metals in the earth’s crust, 
and it is ubiquitous in air and water, as well as soil. It is an extremely versatile metal with a variety of 
uses, e.g., packaging materials, several types of containers, kitchen utensils, auto-bodies and components, 
airplanes and building panels. Certain aluminum compounds are used in paint pigment, insulating 
materials, abrasives, cosmetics and even food additives. Aluminum sulfate is used in the treatment of 
drinking water and sewage (Friberg et al., 1986). 

The toxicity of aluminum may be divided into three major categories: the effect of aluminum compounds 
on the gastrointestinal tract; the effect of inhalation of aluminum compounds; and systemic toxicity of 
aluminum (Klaassen et al., 1986). Ahuninum compounds can affect absorption of other elements in the 
gastrointestinal tract and by that alter intestinal junctions. Aluminum inhibits fluoride absorption and may 
decrease the absorption of calcium and iron compounds and possibly the absorption of cholesterol. It may 
alter gastrointestinal tract mobility through inhibition of acetylcholine-induced contractions that may 
explain why aluminum-containing antacids often produce constipation (Klaassen et al., 1986). 
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A progressively fatal neurologic syndrome also has been reported in patients on long-term intermittent 
hemodialysis treatment for chronic renal failure. The disorder, which typically arises after three to seven 
years of dialysis treatment, may be due to ahuninum intoxication (Klaassen et al., 1986). 

ANTIMONY 

Antimony is a silvery gray lustrous metal that comes from ores stibinite, dermasite, tertrahedrite, 
livingstonite, and jamisonite (Sax, 1987). Stibinite is the most common naturally occurring form of 
antimony. Antimony is used as a hardening ahoy for lead, solder, sheet and pipe, semiconductors, production 
of fireproofing chemicals, ceramics, glassware, pigments, and pyrotechnics (Hawley, 1987). 

Antimony occurs as a soluble oxide or as antinomite (+3) salt in most natural waters. It may change to 
volatile stibinite in a reducing environment. Stibinite is very soluble in water, but is not stable under aerobic 
conditions. Sediment beds offer a reducing environment allowing for remobilization of antimony previously 
removed from solution. The sorption to clays and minerals is the most important mechanisms resulting in the 
removal of antimony from solution. Insoluble forms of antimony compounds may form when heavy metals in 
solution react with antimote or antimonate. Bioaccumulation represents a minor fate process for antimony 
(USEPA, 1985). 

Antimony is slowly absorbed from the gastrointestinal tract. The metal accumulates in lung tissue when 
humans are exposed to antimony dust in an occupational setting. Trivalent antimony is concentrated in red 
blood cells and the liver. Pentavalent antimony is mostly found in plasma. Both trivalent and pentavalent 
antimony are excreted in feces and urine. More trivalent antimony is excreted in the urine, where more 
pentavalent antimony is excreted in the feces (Klaassen et al., 1987). 

Studies indicate that antimony trioxide, antimony trichloride, and antimony pentachloride may be 
mutagenic. Reproduction studies indicated that female workers exposed to antimony dust had an increase 
in incident of gynecological disorders and late spontaneous abortions. Antimony was found in the breast 
milk, placental tissue, amniotic tissue, and blood of the umbilical cord in exposed workers. Intraperitoneal 
administration of antimony in rats supported the finding of the human reproductive effects (USEPA, 1985). 

Animal studies support evidence of cardiovascular effects in humans. Changes in electrocardiograms, 
cardiac edema, myocardial fibrosis, and other signs of myocardial structural damage were observed in 
humans exposed to either trivalent or pentavalent antimonial compounds (USEPA, 1985). 

Studies on rats indicated that antimony trioxide may produce lung and liver tumors (USEPA, 1985). 

BERYLLIUM 

Sediment is the ultimate sink for beryllium in water, and its association with sediment would decrease the 
mobility in water. Beryllium does not bioconcentrate to high levels in aquatic animals, although the 
bioconcentration in bottom dwelling animals may be higher than nonbottom-dwelling animals. There is no 
evidence of biomagnification of beryllium within terrestrial or aquatic food chains (ATSDR, 1991 a). 

Beryllium enters the body through inhalation of air, consumption of food, and contact with water. Based on 
animal studies, pulmonary adsorption does not appear to be extensive, and absorption through the 
gastrointestinal tract and the skin appears to be minimal. Animal studies indicate that once beryllium enters 
the body via inhalation, it is circulated in the blood as an orthophosphate colloid and then distributed to the 
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bone, lover, and kidneys in both humans and animals. Oral exposure of soluble beryllium in animal studies 
showed that distribution of the compound was mainly to the liver and intestine whereas insolub1e beryllium 
was found mainly in the intestine. Although beryllium is not biotransformed, soluble beryl1ium compounds 
are partiahy converted to more insoluble forms in the lungs (ATSDR, 1991a). 

The most profound effect from inhalation appears in the lungs. Exposure to beryllium oxide or to soluble 
beryllium compounds may lead to the development of acute chemical pneumonitis. Chronic exposure to 
insoluble forms may lead to berylliosis. The most common cIinica1 symptom of berylliosis is a 
granulomatous lung inflammation. Additional respiratory effects are rhinities, pharyngitis, and 
tracheobronchitis. Besides the lung, beryllium also accumulates in the bone, liver, and kidneys (ATSDR, 
199la). 

Beryllium is among the substances classified as a probable human carcinogen. This classification is based on 
limited evidence of carcinogen&y in humans horn epidemiologic studies (IRIS, 1994). Studies indicating 
increased hmg cancer in individuals who have been exposed to beryllium, failed to account for confonnding 
factors such as lung cancer associated with smoking, and did not include employees of the beryl1ium industry 
who were not exposed to the beryllium (ATSDR, 1991 a). 

There has been sufficient information to link beryllium to lung cancer via inhalation in animals; 
osteosarcomas have been observed in rabbits via intravenous or intramedullary injection (IRIS, 1994). Also, 
there has been sufficient information to link beryllium to an induction of tumors via inhalation and 
intratracheal instillation in rats and monkeys, and the induction of osteosarcomas in rabbits by intravenous or 
intramedullary injection in multiple studies (ATSDR, 1991 a). 

CHROMIUM 

Chromium is a semi-gray heavy metal that exists in either a trivalent (III) or hexavalent (VI) state. 
Chromium (III) occurs naturally in the environment; whereas, chromium (VI) is produced by industrial 
processes (ATSDR, 199lb). 

In both freshwater and marine systems, hydrolysis and precipitation are the most important processes that 
determine the fate and effects of chromium; whereas, adsorption and bioaccumulation are relatively minor. 
Precipitated chromium (III) hydroxides remain in sediment under aerobic conditions. However, under anoxic 
and low pH conditions, chromium (III) hydroxides may solubilize and remain as ionic chromium (III) unless 
oxidized to chromium (VI) through mixing and aeration (Eisler, 1986). 

Fish do not readily accumulated chromium from the water column. Chromium is not expected to biomagni@ 
in the aquatic food chain. The bioavailability of chromium (III) to freshwater invertebrates decreases with the 
addition of humic acid. The decrease in bioavailability of the free form of chromium is due to its 
complexation with hunk acid (ATSDR, 199 1 b). 

Chromium released into soil is mainly water-insoluble or is bound to the soil. However, a small fraction of 
chromium in soil will dissolve and may be transported deeper in the soil to groundwater. The transport of 
chromium in soil is dependent on the type and condition of the soil. Chromium is present in most soils as 
chromium (III) (ATSDR, 1991b). Chromium (III), as an insoluble salt, tends to adhere strongly to clay 
particles and organic matter; whereas, soluble chromium (VI) is not strongly adsorbed to soil. The fate of 
chromium in soil is dependent on the redox potential and the pH of the soil (ATSDR, 199lb). 
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Plants growing in chromium-containing soil will uptake the chromium into its roots, but only a small fraction 
of the chromium will be translocated in the aboveground, edible portions of the plants. There is no evidence 
that chromium will be bioaccumulated in plants. In addition, there is no evidence that chromium will 
biomagnifi along the terrestrial food chain (ATSDR, 1991b). 

The toxicity of chromium (III) to mammals is low because of its membrane permeability is poor and it is 
noncorrosive. In addition, there is not a likelihood that chromium (III) will biomagnify in food chains. 
Chromium (VI) is considered more toxic to wildlife because of its high oxidizing potential and it easily 
penetrates biological membranes (ATSDR, 199lb). 

The trivalent form of chromium is usually found in biological materials. This form functions as an essential 
element in mammals by maintaining efficient glucose, lipid, and protein metabolism (Stevens et al., 1976). 
Chromium is beneficial but not essential to higher plants (Eisler, 1986). 

Chromium is mutagenic, carcinogenic, and teratogenic, with chromium (VI) exhibiting the greatest toxicity; 
relatively less is known about the toxicity of chromium (III). At high concentrations chromium (VI) is 
associated with abnormal enzyme activity, altered blood chemistry, lowered resistance to pathogenic 
organisms, behavioral modifications, disrupted feeding histopathology, osmoregulatory upset, alterations in 
population structure, and inhibition of photosynthesis (ATSDR, 199lb). 

Rabbits fed chromium accumulated hyaluronate, chondroitin sulfates, and neural mucopolysaccharide in the 
soft tissues, causing pericappilary sclerosis (Kucher and Shabanov, 1976). This accumulation blocked blood 
tissue barriers, which are permeable under normal conditions, preventing the normal transport of metabolites. 
One manifestation of this condition was the inhibition of iusulin production in the pancreatic islets due to 
damage to the beta cells contained therein. 

The preliminary step in chromium-induced respiratory cancer is believed to be the scarring of alveolar tissue, 
followed by the elicitation of inflammatory reactions in lung tissue leading to bronchopneumonia, alveolar 
epithelial changes, atrophy, and benign tumor formation. Direct skin contact with high corrosive chromic 
acid and its anhydride produced skin ulcers and necrosis by mechanisms independent of any allergic response 
(Steven et al., 1976). 

COBALT 

Cobalt is a steel gray, shiny, hard, ductile ferromagnetic metal. Cobalt released into water is expected to take 
a soluble form. The mobility of cobalt is controlled by its characteristic of adsorbing to the clay minerals and 
hydrous oxides of iron, manganese, and aluminum available in sediments and soils. Chelation of cobalt is 
possible in sediments and soil (Hawley, 1987). Small amounts of cobalt may be solubilized by 
bacteriological activity. The effect of cobalt in the terrestrial environment is associated with nitrogen- 
fixation; however, excessive amounts can be toxic to plants. Vegetation is differentially susceptible to cobalt 
depending on the species. Grasses tend to be more susceptible to cobalt toxicity than broad leafed species 
(Davis, 1994). 

In animal and human bodies, cobalt salts are well absorbed after oral ingestion, probably through the jejunum 
in the gastrointestinal tract. However, significant accumulation is not expected. Approximately 80 percent of 
all ingested cobalt is excreted in the urine with 1.5 percent of the remaining cobalt being excreted in the feces 
by an enterohepatic pathway. Breast milk and sweat are other secondary routes of excretion. Muscles 
contain the largest total fraction of cobalt, but fat has the highest concentrations. Among the organs that have 
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a significantly higher concentration of cobalt than other organs are the liver, heart, and the hair (USEPA, 
1985). 

Cobalt metals and cobalt oxide have caused sarcomas at the injection site in rats. However, these data are 
inconclusive for determining the carcinogenic potential of cobalt. Because there have been no other positive 
carcinogenic animal bioassays, it is unlikely that cobalt poses a carcinogenic risk to humans (USEPA, 1985). 

In terms of noncarcinogenic effects, ingestion of excessive amounts of cobalt results in vomiting, diarrhea, 
and a sensation of warmth in humans. Upon intravenous administration, flushing of the face, increased blood 
pressure, slow respiration, giddiness, tin&us, and deafness due to nerve damage have been reported. Chronic 
oral exposure can cause goiter and decreased thyroid function, increased heart and respiration rates, and 
changes in lblood lipid chemistry (USEPA, 1985). 

COPPER 

Copper is a reddish-colored metal that occurs naturally in rock, soil, sediment, and air. Copper does not 
appear to have mutagenic properties (IRIS, 1990), but it is a teratogen (RTECS, 199 1) and a possible 
carcinogen I(Venugopa1 and Luckey, 1978). Copper is caustic with acute toxicity related to this causticity 
(Hatch, 1978). 

The physicochemical form of copper released to the environment determines the impact of the element to the 
environment. Copper is released to water through natura1 weathering of soil and discharges from industries 
and sewage treatment plants. Copper released into water will most likely take the form of copper (II). Most 
copper in water is bound to organic matter; little is present in the free or readily exchangeable form. The 
concentration of dissolved copper in water is dependent on such factors as pH, the oxidation-reduction 
potential of the water, the presence of competing cations and anions of soluble cupric salts and the presence 
of organic/inorganic complexing agents (ATSDR, 1989a). 

The process of complexation, adsorption, and precipitation control the amount of copper (II) released into 
water. Copper released into water tends to bind to the bottom sediments. Organics and iron oxides are the 
most important contributors to binding of copper by aerobic sediments. However, copper is typically 
associated with carbonates. In anaerobic sediment, copper (II) will be reduced to copper (I) and insoluble 
cuprous salts will form (ATSDR, 1989a). 

Copper released to soil will be strongly adsorbed and remain in the upper few centimeters of soil. In most 
soils, the pH, organic matter, and ionic strength of the soil solutions are the key factors affected adsorption. 
Copper will adsorb to organic matter, carbonate mineral.s, clay minerals, or hydrous iron and manganese 
oxides. Sandy soils with low pH have the greatest potential for Ieaching (ATSDR, 1989a). 

No data were found that studied absorption of copper through inhalation or dermal exposure. However, via 
oral exposure, copper is absorbed in the stomach and small intestine. In humans, approximately 60 percent 
of an oral dose of CUDS as copper acetate was absorbed from the gastrointestinal tract. Once absorbed from 
the gastrointestinal tract, copper forms ionic copper or will bind to amino acids. The factors which may 
affect copper absorption include: competition with other metals, the amount of copper in the stomach, certain 
dietary components, and forms of copper (ATSDR, 1989a). 

Wilson’s disease (hepatolenticular degeneration), is the only significant manifestation of copper toxicity in 
humans. Death has been reported upon ingestion of large amounts of copper and attributed to extensive 

L.l-7 



hepatic centrilobular necrosis. Systemic effects induced by copper ingestion include gastrointestinal 
irritation, manifested as vomiting, nausea, diarrhea, and anorexia. In individuals totally poisoned from 

/-- 

copper, centrilobular necrosis of the liver and necrosis and sloughing of tubular cells in the kidney have been 
observed (ATSDR, 1989a). 

The EPA’carcinogen classification for copper is Group D - inadequate evidence of carcinogenic&y. An 
elevated incidence of cancer has not been observed in humans or animals exposed to copper via inhalation, 
oral, or dermal routes of exposure (ATSDR, 1989a). 

CYANIDE 

Cyanide is used widely and extensively in the manufacture of synthetic fabrics and plastics, in 
electroplating baths and metal mining operations, as pesticidal agents and intermediates in agricultural 
chemical production, and in predator control devices. Elevated cyanide levels are normally encountered in 
more than 1,000 species of food plants and forage crops, and this probably represents the greatest source 
of cyanide exposure and toxicosis to man and to range animals. Although cyanide is ubiquitous in the 
environment, levels tend to be elevated in the vicinity of metal processing operations, electroplates, gold- 
mining facilities, oil refineries, power plants, and solid waste combustion (Eisler, 1991). 

Many chemical forms of cyanide are present in the environment, including free cyanide, metallocyanide 
complexes, and synthetic organocyanides, also known as nitriles. Yet only free cyanide is the primary 
toxic agent, regardless of origin. 

All available evidence suggests that cyanide is neither mutagenic, teratogenic, nor carcinogenic. 
Moreover, there are no reports of cyanide biomagnification or cycling in living organisms, probably owing 
to its rapid detoxification. Cyanide seldom persists in surface waters and soils owing to complexation or 
sedimentation, microbial metabolism, and loss from volatilization (Eisler, 1991). 
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Higher plants are adversely affected by cyanide through cytocbrome oxidase inhibition; the rate of 
production and release of cyanide by plants to the environment through death and decomposition is 
unknown. In some cases, soil bacteria and fungi produces cyanide as secondary metabolites, with adverse 
effects on certain plants. Several species of arthropods normally contain elevated whole-body cyanide 
concentrations, and these confer protection against predators and allow consumption of cyanogenic plants 
(Eisler, 1991). 

Cyanide is less toxic to invertebrates than to vertebrates. Fish were the most sensitive aquatic organism 
tested. Biocidal properties of cyanide in aquatic environments were significantly modified by water, pH, 
temperature, and oxygen content; life stage, condition, and species assayed; previous exposure to cyanide; 
presence of other chemicals; and initial doses tested. 

Birds that feed predominantly on flesh were more sensitive to cyanide than were herbivores. 

In animals and human beings, cyanide is readily absorbed following inhalation, oral, and dermal routes of 
exposure. Following absorption by inhalation, cyanide is rapidly distributed by blood throughout the body. 
Metabolic pathways of cyanide include conversion to thiocyanate by either rhodanese or 3-mercaptopyruvate, 
conversion to 2-aminothiazoline-4-carboxylic acid, incorporation into a l-carbon metabolic pool, or 
combining with hydroxycabalamin to form cyanocobalamin (USEPA, 1985). 
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Inhalation exposure to hydrogen cyanide gas can be rapidly lethal. Because of its high metabolic demands, 
the nervous system was the most effected by cyanide toxicity. Death Tom cyanide overdoses usually occurs 
through respiratory arrest. Inhalation and oral studies in animals have shown that cyanide exposure leads to 
encephalopathy in the corpus callosum, hippocampus, corpora striata, palladium, and the substantia nigra. 

Additional studies have shown that cyanide induces cytotoxic damage to brain neurons via secondary effects 
on circulation and respiration. The most recent studies indicate that following acute cyanide exposure, 
disruption in neuronal calcium regulation may be an important factor in the manifestation of cyanide-induced 
neurotoxic events (USEPA, 1985). 

A secondary effect from cyanide exposure is cardiovascular and respiratory perturbations in humans and 
animals. Reported symptoms included abnormal EKGs, increased blood levels of car&o-specific creatine 
phosphodinase, and altered cardiac and respiratory rates (USEPA, 1985). 

Developmental toxicity was reported after administration of various concentrations of acetonitrile to pregnant 
hamsters. This study demonstrated concentration-related increases in maternal mortality, fetal resorptions, 
and fetal malformations consisting of exencephaly, exencephalocoele, and fused and bifurcated ribs. Studies 
concerning developmental effects of cyanide on humans were not available. Also, studies regarding 
reproductive toxicity and genotoxicity of cyanide in humans and animals were not found in the available 
literature (IJSEPA, 1985). 

The EPA has classified cyanides as Group D carcinogens - not classifiable as a human carcinogen. This 
indicates that pertinent data regarding the carcinogenicity in humans or animals have not been located in 
available literature or studies (IRIS, 1993). 

IRON 

Iron is a silvery, white, malleable metal. It is the most abundant (by weight) of the elements that compose 
the earth’s Icrust and in a major constituent in clay soils. Iron in water may be present in varying quantities 
dependent upon the geology of the area and other chemical components of the water body (USEPA, 1985). 
The bivalent and trivalent irons are the primary forms of concern in the aquatic environment. The ferrous 
or bivalent ,form can persist in waters void of dissolved oxygen and typically originate from groundwater 
of mines where these are pumped or drained. The ferric or trivalent form is insoluble. Iron can exist in 
natural organometallic or humic compounds and colloidal forms. Black or brown swamp waters may 
contain iron concentrations of several milligrams per liter in the presence or absence of dissolved oxygen, 
but this iron form has little effect on aquatic life. Iron entering water bodies is likely to partition into the 
bottom sediments (USEPA, 1985). Iron has relatively low mobility in soil. 

There is sorne evidence that high concentrations of certain soluble iron salts may be teratogenic in animals. 
The ingestion of excess amounts of iron can irritate the gastrointestinal tract. A dose of approximately 30 
grams of a soluble ferric salt is likely to be fatal in humans. Long-term inhalation exposure in an 
occupational setting to iron-containing dusts and fumes, especially iron oxide, can cause siderosis, a type 
of benign pneumoconiosis. Exposure to aerosols and mists of soluble iron salts may produce respiratory 
and skin irritation (USEPA, 1985). 

LEAD 

Lead is a characteristic trace constituent in rocks, soils, water, plants, animals, and air. Lead is used in the 
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manufacture of storage batteries, gasoline additives, pigment, alloys, and ammunition. Lead compounds are 
extremely persistent in water and soil. Natural lead compounds are not mobile in surface and groundwater 
because lead leached Corn ore is adsorbed by ferric hydroxide. Lead also readily combines with hydroxide, 
carbonate, and sulfate ions to form insoluble compounds. These compounds precipitate and settle in the 
bottom sediment. Lead is not volatile, therefore, volatilization is not an important transport process from the 
aquatic environment (USEPA, 1985). 

In water, lead is most soluble and bioavailable under conditions of low pH; low organic content; low 
concentrations of suspended sediments; and low concentrations of the salts of calcium, cadmium, iron, 
manganese, and zinc. Lead tends to concentrate in the water surface microlayer (the upper 0.3 mm of water), 
especially when surface organic matter is present in thin films. However, most lead entering natural waters 
will precipitate to the sediment bottom as carbonates or hydroxides. Migration and speciation of lead in 
water are influenced by the water fI ow rate, increased flow rate results in increased concentrations of 
particulate and labile lead and a decrease in bound forms. At low stream flow, lead is rapidly removed from 
the water column by sedimentation (Eisler, 1988b). 

Lead in sediment is mobilized and released when the pH decreases suddenly or ionic composition changes. 
Methylation of lead occurs in the sediments and is positively correlated to increasing temperature, reduced 
pH, and high microbial activities (Davis, 1994). 

Sorption is a dominant effect on the distribution of lead in soil. Lead readily adsorbs to inorganic solids, 
organic material and hydrous iron and manganese oxides. Because of its affity for other materials, and its 
solubility characteristics, the mobility of lead in soil is low (USEPA, 1985). Lead is not readily taken up by 
plants. Therefore, its availability to terrestrial life forms also is limited. However, excessive amounts of lead 
can cause growth inhabitation, as well as reduced photosynthesis, mitosis, and water absorption (Eisler, 
198Sb). 

Lead does not appear to significantly bioaccumulated in most fish (ATSDR, 199Ob). Microcosm studies 
show that lead is not biomagnified through the food chain (USEPA, 1985). Lead concentrations tended to 
decrease markedly with increasing trophic level in both detritus-based and grazing aquatic food chains. 
However, lead is toxic to all phyla of aquatic biota, though effects are modified significantly by various 
biological and abiotic conditions (Eisler, 1988b). 

Lead adversely influences survival, growth, development, and metabolism of most terrestrial species. The 
organic forms of lead tend to be more toxic to wildlife than the inorganic lead compounds, but the inorganic 
forms are easily converted into organic lead forms by microorganisms (Davis, 1994). 

The toxic effects of lead on aquatic and terrestrial organisms are varied and include mortality, reduced growth 
and reproductive output, blood chemistry alterations, lesions, and behavioral changes. However, many of the 
effects exhibit general trends in their toxic mechanisms. Generally, lead inhibits the formation of heme, 
adversely affects blood chemistry, and accumulates at hematopoietic organs (Eisler, 1988b). At high 
concentrations near levels causing mortality, marked changes in the central nervous system occur prior to 
death (Eisler, 19SSb). 

Lead primarily enters the body by inhalation and ingestion. The primary site of absorption by ingestion in 
children is the gastrointestinal tract. Fifty percent of all dietary lead ingested by children is absorbed, 
whereas only S to 15 percent is absorbed by adults. Studies have also demonstrated that trans placental 
transfer of lead is possible. Inorganic lead is not metabolized in the body; rather it is absorbed, distributed 
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and excreted. However, organic alkyl lead is metabolized in the liver via an oxidative dealkylation reaction 
that is catalyzed by cytochrome p-450 in animals (ATSDR, 1990b). 

Lead affects various systems of the body. The endpoints elicited at low level exposure are neurobehavioral 
impairment, growth retardation in children, and hypertension in middle-aged men, High exposure levels 
produce encephalopathy, gastrointestina1 effects, anemia, nephropathy, and electrocardiographic 
abnormalities (ATSDR, 1990b). 

Lead affects the hematopoietic system by interfering with heme biosynthesis and ferrochelatase. The 
interference results in a reduction of the hemoglobin concentration in blood and an increase in erythrocyte 
destruction” The combination of these two effects produces hypochromic, normocytic anemia with associated 
reticulocytosis. The impairment of heme synthesis has a far ranging impact that is not limiting to the 
hematopoietic system (ATSDR, 1990b). 

Lead exposure can also affect the central nervous system, cardiovascular system, and reproductive system. 
Death or irreversible health effects may occur as a result of central nervous system impairment. Common 
effects from high level exposure include cardiac lesions and electrocardiographic abnormalities. 
Hypertension has been clearly related to lead exposure. Additionally, because lead accumulates in the bones 
and is sporadically released into the blood, exposure prior to pregnancy may affect the fetus. Blood lead 
reaches the fetus by crossing through the placental barrier (ATSDR, 1990b). 

The EPA has stated the “little can be concluded from available epidemiological studies” concerning the 
carcinogenic potential of lead (USEPA, 1990). However, the carcinogenic&y of lead salts administered via 
injection or the oral route has been demonstrated in rats and mice in several studies. In most of the 
investigations, the carcinogenic response has been demonstrated only at the highest dose. Although the EPA 
has stated that animal data are sufficient to conclude carcinogenicity in animals, the Agency has further stated 
that available toxicity data on metallic lead and lead compounds are inadequate for quantitative risk 
assessment (IRIS; 1994). 

MERCURY 

Mercury is a. silvery, heavy liquid. It exists as insoluble elemental mercury, organic species, and inorganic 
species. Mercury released to the environment will remain there indefinitely. The form that mercury exists in 
(organic or inorganic) may change with time. Chemical speciation is probably the most important variable 
influencing the ecotoxicology of mercury (Eisler, 1987b). Inorganic mercury can be methylated by 
microorganisms indigenous to soils, freshwater, and salt water. This process is mediated by various 
microbial populations under both aerobic and anaerobic conditions. Methyl mercury is the most hazardous 
mercury species due to its high stability, its lipid solubility, and its possession of ionic properties that create a 
high ability to penetrate membranes in living organisms. Methylmercury in surface waters is rapidly 
accumulated by aquatic organisms. The top-level predator species usually contain the highest concentrations 
of methyl me:rcury (Eisler, 1987b). 

Freshwater plants exhibit a wide range of sensitivity to mercury; however, the most sensitive aquatic plant is 
less sensitive than the most sensitive freshwater animal. Fish tend to be more resistant to mercury than 
mollusks and crustaceans (Eisler, 1987b). 

Mercury released into soils or surface water will exist in the mercuric state (Hg*) and mercurous (H’) states 
as a number of complex ions with varying water solubilities. Mercuric mercury, present as complexes and 
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chelates with ligands, is probably the most predominant form of mercury present in surface waters (ATSDR, 
1989c). 
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Volatile forms of mercury present in surface water are expected to evaporate into the air; whereas, solid 
forms of mercury partition to particulates or are transported in the water column, depending on their 
solubility. The two most important transformation processes in the fate of mercury in surface waters are 
biotransformation and bioaccumulation. Photolysis of organomercurial also may occur in smface waters 
(ATSDR, 1989~) 

Mercury released into soils may undergo the same chemical and biological transformations as mercury 
released into surface waters. Mercuric mercury usually forms complexes with chloride and hydroxide ions in 
soils. The specific compounds formed are dependent on pH, salt content, and composition of the soil solution 
(ATSDR, 1989c). 

A number of toxic responses have been reported for mercury exposure. Eisler (1987b) reports that juvenile 
life stages are most susceptible to acute effects of mercury exposure. In fish, acute exposure, results in 
impaired respiration, sluggishness, and loss of equilibrium (Armstrong, 1979). 

Mercury is a potent neurotoxin, resulting in impaired muscular coordination, weight loss, and apathy in 
birds, mammals, and fish (Eisler, 1987b). Other reported effects include histopathological changes, changes 
in enzyme activity levels, mutagenicity, teratogenicity, and reproductive impairment. Mercury, especially 
methylmercury, is known to concentrate in biological tissues and magnify through the food chain. 

Mercury and its compounds have no known biological function. It is a mutagen, teratogen, and carcinogen, 
and causes embryocidal, cytochemical, and histopathological effects. Forms of mercury with relatively low 
toxicity can be transformed into forms of very high toxicity, such as methyhnercury, through biological 
processes. 

All mercury compounds interfere with thiol metabolism in organisms, causing inhibition or inactivation of 
proteins containing tbiol ligands and ultimately leading to mitotic disturbances @as et al, 1982). Mercury 
binds strongly with sulfhydryl groups. Phenyl-and methyhnercuty compounds are among the strongest 
known inhibitors of cell division (Birge et al., 1979). In mammals, methylmercury irreversibly destroys 
neurons of the central nervous system. 

Early developmental stages are the most sensitive to toxic effects of mercury. Organomercury compound, 
especially methyhnercury, are more toxic tban inorganic forms. In aquatic organisms, mercury adversely 
sects reproduction, growth, behavior, osmoregulation and oxygen exchange. At comparatively low 
concentrations in birds and mammals, mercury adversely affects growth and development, behavior, motor 
coordination, vision, hearing, histology, and metabolism. In mammals, the fetus is the most sensitive stage 
(Eisler, 1987b) 

NICKEL 

Nickel is a naturally occurring, silvery metal that is found in the earth’s crust. Nickel released into water will 
exist in both soluble and insoluble forms depending on the chemical and physical properties of the water. 
Nickel has not been shown to volatilize Ii-om the water surface. Nickel is significantly bioaccumulated in 
some, but not all aquatic species (ATSDR, 1988). Nickel adversely influences cell membranes with 
increasing water hardness (Davis, 1994) 
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Nickel is extremely persistent in soil; however, it still has the potential to leach through soil into groundwater. 
The average residence time of nickel in soil is estimated to be 2,400 to 3,500 years. The sorption of nickel 
into soils has found to correlate with suspension pH, total iron, and surface area. Organic complexing agents 
in soil tend to restrict the movement and availability of nickel in soil by forming organo-nickel complexes. 
Nickel is n’ot expected to volatilize l?om soils (ATSDR, 1996). Nickel is not essential to plants sometimes it 
produces toxic effects (Davis, 1994). 

The most probable exposure routes of nickel are through dermal contact, inhalation of dust, and ingestion of 
nickel-containing soils. The respiratory system is the primary targe of nickel exposure following inhalation. 
Manifestations such as inflammation of the lungs, fibrosis, macrophage hyperplasia, and increased lung 
weight havIe been noted in animals exposed to nickel. Animals exposed to nickel through oral exposure were 
noted to have lethargy, ataxia, irregular breathing, salvation, and squinting (ATSDR, 1996). 

Teratogenic and reproductive effects of nickel in humans and animals are inadequate. However, mammalian 
cell transformations data suggests that specific nickel compounds are mutagenic and cause chromosomal 
alterations ((ATSDR, 1988). Although the EPA has not assigned a carcinogen classification for soluble salts 
of nickel, it has assigned a Group A classification for nickel refinery dust, nickel carbonyl and nickel 
subsulfide. This classification indicates that there is sufficient evidence form epidemiologic studies to 
support a causal association between nickel exposure and cancer in humans (ATSDR, 1988). 

SILVER 

Silver is a n~aturally occurring metal. It is acquired as a by-product during the retrieval of copper, lead, zinc, 
and gold ores. Silver has been used for surgical protheses, splints, fungicides, and coinage. Silver is 
currently being used in photographic materials, electrical products, paints, and batteries (ATSDR, 1989f). 

Silver in water will exist as a monovalent ion in the forms of sulfate, bicarbonate, or sulfate salts or absorbed 
to particulate matter. In freshwater, silver may form complex ions with chlorides, ammonium, and sulfates; 
form soluble organic compounds; become adsorbed onto humic complexes and suspended particulates; or 
become incorporated into, or adsorbed onto aquatic biota. Sorption is the primary process causing silver 
partitioning in sediments. The majority of silver released into water will be sorbed by manganese dioxide 
which is affected by pH and oxidation-reduction conditions (ATSDR, 1989f). 

The transportation of silver released to soils is dependent on the drainage (silver tends to be removed from 
well-drained soils), oxidation-reduction potential, pH conditions, and the presence of organic matter. Silver 
tends to form complexes with inorganic chemicals and humic substances in soils. Silver is not likely to 
biotransfomr due to its toxicity to soil microorganisms and inhibition of bacterial biodegrative enzymes 
(ATSDR, 1989f). 

The major forms of silver in the atmosphere include metallic silver, silver sulfide, silver sulfate, silver 
carbonate, and silver halides. Silver released into the atmosphere is likely to travel long distances as fine 
particles (ATSDR, 1989f). 

VANADIUM 

Vanadium is a bright, white, soft, ductile metal. Vanadium is not found native, but is found in the following 
ores: patronite, roscoelite, carnotite, and vanadinite (Hawley, 1987). It can also be found in foods, such as 
milk, seafood, cereals, and vegetables (Klaassen et al., 1986). Vanadium is used as the target material for x- 
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rays, in the manufacture of alloy steels, and as a catalyst for sulfuric acid and synthetic rubber (Hawley, 
1987). 

Vanadium released into surface water can be transported depending on the chemical species present and by 
environmental factors determining its solubility and binding to organic materials (Hawley, 1987) 

Vanadium is moderately absorbed by human adipose tissue. Parenteral administration increases levels in the 
liver and kidney in animals, but these amounts may only be transient. Vanadium can also be found in lung 
tissue if it is inhaled, but other organs contain negligible amounts (Klaassen, 1987). 

Vanadium has not produced carcinogenic, metagenic, teratogenic, or reproductive effects in humans or 
animals. However, industrial exposure to airborne vanadium compounds can cause eye and skin irritation. 
Also, gastrointestinal distress, nausea, vomiting, abdominal pain, cardiac paIpitation, tremor, nervous 
depression, and kidney damage have been linked with industrial exposure (Klaassen, 1987). 

ZINC 

Zinc is a bluish, white metal that is essential for normal growth and reproduction in plants and animals and is 
regulated by metallothioneins. Metallothioneins act as temporary zinc storage sites and aid in reducing the 
toxicity of zinc to both vertebrates and invertebrates (Olsson et al., 1989). 

Zinc released into surface water does not volatilize, but primarily settles into the bottom sediments. Zinc can 
be present iu water as either suspended or dissolved compounds. Dissolved zinc may occur as the free 
(hydrated) zinc ion or as dissolved complexes and compounds with varying degrees of stability. Suspended 
(undissolved) zinc may be dissolved following minor changes in the water chemistry or may be sorbed to 
suspended matter. The sorption of zinc is affected by the nature of the zinc, the concentrations of the zinc, 
the pH, and the salinity of the water. Zinc tends to be more absorbed at higher pH concentration (>7). 
Desorption of zinc fi-om sediments occurs as salinity increases (ATSDR, 1989e). 

Sorption of zinc is the dominant fate of zinc in the aquatic environment. Zinc partitions to sediments or 
suspended solids in surface water via sorption onto hydrous iron and manganese oxides, clay minerals, and 
organic matter. Transport of zinc in the aquatic environment is dependent upon the composition of 
suspended and bed sediments. Dissolved and particulate iron and manganese concentrations, pH, salinity, 
concentrations of complexing ligands, and the concentration of zinc affect the transport of zinc (Eisler, 1993). 
In freshwater, zinc is the most soluble at low pH and low alkalinity concentrations. In natural waters, two 
reactions can occur: the competition for complexation sites between meta ions, and the competition between 
different ligands for the same metal ion (ATSDR, 1989e). 

Zinc is actively accumulated in aquatic systems. However, biota appear to represent a minor sink for zinc 
compared with the sediments (ATSDR, 1989e). Zinc bioavailability and toxicity to aquatic organisms are 
highest under conditions of low pH, low alkalinity, low dissolved oxygen, and elevated temperatures. Soluble 
species of zinc are the most bioavailable and most toxic (Eisler, 1993). 

Zinc released onto soil is likely to be strongly absorbed. The mobility of zinc in soil is dependent upon the 
solubility of the speciated forms of the compound and on the soil properties (sorption potential, pH, salinity; 
anaerobic). Little land-disposed zinc is in a sohrble form; therefore, mobility is limited by a slow dissolution. 
Consequently, zinc is not likely to migrate into groundwater (ATSDR, 1989e). 
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Zinc has its primary metabolic effect on zinc-dependent enzymes that regulate the biosyntheses and catabolic 
rate of RNA and DNA. High levels of zinc induce copper deficiency and interfere with the metabolism of 
calcium and iron (Goyer, 1986). The pancreas and bone appear to be the primary targets of zinc toxicity in 
birds and mammals. Pancreatic effects include cytoplasmic vacuolation, cellular atrophy, and cell death (Lu 
and Combs, 1988). Zinc preferentially accumulates in bone, and induces osteomalacia (softening of the bone 
caused by a deficiency of calcium, phosphorus, and other minerals (Kaji et al., 1988). Gill epithelium is the 
primary target site in fish. Zinc toxicosis results in destruction of gill epithelium and tissue hypoxia (Spear, 
1981). 
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L.2 - USE OF BACKGROUND CONCENTRATIONS AND SCREENING LEVELS 

Comparison to Background Concentrations 

Background media upper confidence levels (UCLs) were presented on the tables in Section 7. A background 
investigatioln was conducted for Naval Weapons Station Yorktown, Yorktown, Virginia (WPNSTA) (Baker, 
1995). The: background data is presented in the Summarv of Background Constituent Concentrations and 
Characterization of the Biotic Communitv from the York River Drainage Basin. Naval Weapons Station, 
Yorktown, Vir ginia (Baker, 1995). Background surface water, sediment, and biota were collected off-station 
in tidal freshwater habitats similar to the study sites. The tidal freshwater streams selected for background 
were Timberneck Creek and Taskinas Creek. Both background creeks are recognized as by the National 
Estuarine R.esearch Reserve Program as good control sites for the area. Surface water, sediment and benthic 
macroinvertebrate samples were collected from eleven tidal freshwater sampling stations located within the 
streams. 

Background sediment UCLs calculated for the two tidal freshwater streams were used to compare to the range 
of detections witbin the drainage channel to Indian Field Creek. Background surface soil UCLs calculated 
from the background antbropogenic railroad study were used to compare to the range of detections at Sites 11 
and 17. 

Comparison to Screening Levels 

The Biological Technical Assistance Group (BTAG) Screening Levels (BSLs) developed by USEPA Region 
III (1995 a) were the primary source of surface soil, surface water, and sediment screening levels used in this 
ecological RA. Secondary soil screening levels were obtained from the Oak Ridge National Laboratory 
(ORNL) (Will and Suter, 1994a,b; Will and Suter, 1995a,b; Talmage, 1996; and Tahnage and Opresko, 
1996a,b,c). ORNL has developed soil benchmark values used to evaluate potential ecological risks to 
terrestrial flora and fauna. 

Secondary sources of screening levels for surface water were obtained from the Commonwealth of Virginia’s 
Water Quality Standards for surface water (VSWCB, 1992), the USEPA Ambient Water Quality Criteria 
(USEPA, 199 1 and 1992b), and secondary water quality criteria established by the Oak Ridge National 
Laboratory (ORNL) (1996). 

The surface water screening levels are non-enforceable regulatory guidelines and are of primary utility in 
assessing the acute and chronic toxic effects in aquatic systems. The surface water screening levels are 
provided for both freshwater and marine aquatic systems, and are reported as acute and/or chronic values 
(USEPA, 1995a). In addition, the USEPA has promulgated Water Quality Standards (WQS) for states that 
have not developed their own standards. These WQS are based primarily on the USEPA Ambient Water 
Quality Criteria, with some of the values updated with more recent inhormation. In addition, Virginia Water 
Quality Standards (Surface Water) also were used. These water quality standards are the concentrations of 
toxic substances that will not result in chronic and acute toxicity to aquatic life (VSWCB, 1992). Virginia 
WQS and USEPA criteria were used for contaminants that did not have BSLs. 
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Secondary sources of screening levels for the sediment were obtained from: Long et al. (1995); Long and 
Morgan (1991); Apparent Effect Threshold (AET) values (TetraTech, 1986) (PTI, 1989); the Wisconsin 
Department of Natural Resources interim guidance criteria for in-water disposal of dredged sediment 
(Sullivan et al., 1985); secondary screening levels developed by ORNL (1996); and Ontario sediment 
guidelines (Ministry of Environment and Energy, 1993). The detected concentrations compared with Long et 
al. (1995) or Long and Morgan (1990) values were compared with effects range-low (ER-L) and effects 
range-median (ER-M) values. The ER-L value represents potential for chemical contaminants in sediment to 
cause adverse biological effects (Long et al., 1995; Long and Morgan, 1991; and USEPA, 1995). The lower 
ten percentile (ER-L) and the median percentile (ER-M) of biological effects have been developed for various 
contaminants. Concentrations detected below the ER-L represent a minimal-effects range (adverse effects 
would be rarely observed). The concentration above the ER-L, but below the ER-M represents a possible- 
effects range (adverse effects would occasionally occur). Finally, the concentration above the ER-M 
represents a probable-effects range (adverse effects would probably occur) (Long et al., 1995). 

,/---Y 

In addition to ER-L and ER-MS, AET sediment quality values have been developed for the Puget Sound 
(Tetra Tech, Inc., 1986). AETs are the concentrations of contaminants above which statistically significant 
biological effects always would be expected. Finally, the Wisconsin Department of Natural Resources has 
developed interim criteria for in-water disposal of dredged sediment (Sullivan et al., 1985). However, these 
criteria were established using background concentration data and were not based on toxicity data. 
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L.3 - SITES 11 AND 17- TOXICITY BENCHMARK VALUES 

SEMIVOLATILE ORGANIC COMPOUNDS 

Bis(2-ethylhexvl)phthalate (surface soil) 

L Studies were not available to determine the effects of bis(2-ethylhexyl)phthalate in surface soil invertebrates. 
Therefore, the risk to the terrestrial environment from bis(2-ethylhexyl)phthalate was not determined in this 
assessment. 

Dibenzofuran (surface soil) 

Studies were not available to determine the effects of dibenzofiuan in surface soil invertebrates. Therefore, 
the risk to the terrestrial environment from dibenzofuran was not determined in this assessment. 

PAHs (surface soil) 

The USEPA reported forestomach tumors in 100 percent of female mice fed 1,000 m&g BW/day of PAHs 
for 29 weeks. Rigdon (1967) conducted a feeding test on CFW mice. The endpoint 8in the test was 
forestomach tumors. Mice, in nine treatment groups, were fed between 0.13 mg/kg BW/day and 32.5 mgikg 
BW/day for 110 days. The highest dose produced tumors in 90 percent of the mice. The NOAEL was 
determined to be 1.3 mg/kg BW/day and a LOAEL of 2.6 mg/kg SW/day (4 percent occurrence of tumors). 

Based on these studies, 2.6 mg!kg BW/day LOAEL and 1.3 mg/kg BWiday NOAEL were used in the shrew, 
fox, mouse, and vole models. 

Trust et al. (1993) conducted studies on adult and nesting European starlings. Nesting birds (9 days old) 
were gavaged with corn oil containing 7,12-dimethylbenz(a)anthracene at total doses of 0, 10, and 100 mg/kg 
BW/day (five equal doses of 0,2,20 mg/kg BW/day over five days). Nesting birds showed no adverse 
effects at 0 and 10 mg/kg Bw/day. However, 100 mg/kg BW/day resulted in 11 percent reduction in mean 
body weight, a 16 percent reduction in mean hemoglobin concentrations, and a 90 percent reduction in 
lymphocyte proliferation (as measured via a stimulation index). Adult starlings dosed as high as 300 mg/kg 
BWlday showed no adverse effects. 

Based on the above-mention study, 100 mg/kg BW/day was used for a LOAEL and 10 m&g BW/day was 
used for a NOAEL in the robin; woodcock, wren, and hawk models for this ecological RA. 

amino-Dinil:rotoluene (surface soil) 

A surface soil benchmark value of 80,000 pg/kg is based on a nutsedge study (Pennington, 1988) conducted 
for 42 days in clay/silt soil amended with 80,000 &kg of 2-amino-4,6-DNT/g of soil. No significant 
differences in yield, as measured by plant weight, between controls and treatments witbin soil types were 
observed. In addition, in this Pennington study, no toxic effects were observed to soil microorganisms in soil 
applied with 80,000 pg/kg. 

Information on plant uptake is conflicting: 2,4-amino-4,6-DNT was not adsorbed by yellow nutsedge when 
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added to soil, but was present throughout the plant when the plants were grown in a solution of TNT. 
Because metabolites were not present in solution, it was concluded that metabolism of TNT took place 
following adsorption; 2-amino-4,6-dinitrotoluene was found throughout the plant, but primarily in the roots. 
No phytotoxic effects were reported when yellow nutsedge was grown in soil amended with 80,000 p&g of 
the test compound. No studies are available on soil invertebrates or soil heterotropbic processes although 
microbial transformation took place when soil was amended with 80,000 &kg. 

A surface soil NOAEL of 80,000 p&g was used in this ecological RA to assess impact to surface soil flora 
and fauna. 

A NOAEL value of 1.76 mg/kg/day was used in the vole and shrew models. This NOAEL was developed 
from oral LD,, values developed by Ellis et al. (1980). In a study conducted with 4-amino-2,6-dinitrotoluene 
on male and female mice, a male mouse oral LD,, between 1,141 and 1,16 1 mg/kg was developed. The 
NOAEL vaIue for the vole and shrew were developed by multiplying the LD,, value of I,14 1 by a feeding 
rate and dividing by body weight. 

A single oral dose of 4-ADT was readily absorbed and eliminated by albino rats (Ellis et al., 1980). The 
exact dosages and sex of the rats are not reported. The female and male rats received 95 and 136 m&g of 
TNT, respectively. 

No values for the catfish, frog, robin, heron, and hawk were found. Therefore, amino-dinitrotoluene was not 
assessed in the catfish, frog, robin, heron, or hawk models. 

2,4,6-Trinitrotoluene (surface soil) 

In a single study, growth of yellow nutsedge was reduced at the lowest solution concentration tested, 5 mg/L. 
The nutsedge was grown in pots containing either Tunica silt or Sharkey clay soils and 0.08 mg/kg of TNT 
(Pennington, 1988). Forty-five days after planting, the plant yields (g, dry weight) of the treated plants from 
the two soils were higher than the yield of respective control plants, but the differences were not statistically 
significant. No effects on the growth of yellow nutsedge were reported at zi soil concentration of 80,000 
@kg TNT in one study, but a second study reported phytotoxic effects at 30,000 pg/kg. 

Bean, wheat, and bland0 broom were grown in posts amended with TNT at concentrations of 10,30, and 60 
ppm (Cataldo et al., 1989). Two soils were tested, Palouse (1.7 percent organic matter) and Cinebar (7.2 
percent) organic matter. Plant height was reduced by > 50 percent in all species in both soils at the 60 ppm 
concentrations and a reduction of 25 percent occurred in the wheat and grass at the 30 ppm concentration. 
Marked chlorosis and tip burns were also observed at the 60 ppm concentrations. 

A no-effect level of 100,000 &kg TNT and an LOEC of 200,000 &kg were reported for numbers of soil 
nematodes and microarthropods. An LOEC for weight loss in earthworms was reported at 140,000 &kg. 
These toxicity values have low levels of confidence associated with them because all the values are based on 
one or two studies. 

A NOAEL of 3,000 &kg (30,000 divided by 10) was used to assess surface soil concentrations of TNT. 

The following values were used in the terrestrial models calculated for Sites 9 and 19: 
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Short-tailed. shrew NOAEL - 3.4 mg/kg/day (value used for shrew) 
White-footed mouse NOAEL - 3.0 mg/kg/day (value used for hawk and robin) 
Meadow votle NOAEL - 2.6 mg/kg/day (value used for vole) 
Mink NOAEL - 1.2 mg/kg/day (value used for heron and frog) 

No value for catfish was found; therefore, TNT effects to the catfish were not determined in this ecological 
RA. 

Few data on the toxicity of TNT to terrestrial animals and plants were located in the available literature. 
Studies with laboratory animals were used to calculate screening benchmarks for mammalian wildlife. Using 
a reproductive endpoint, a NOAEL value of 1.6 mg/kg/day from a feeding study with the laboratory rat was 
used to calculate valued for food and water intake for the short-tailed shrew, white-footed mouse, meadow 
vole, cottontail rabbit, mink, red fox, and white-tail deer. 

The study by Dilley et al. (1982) in which Sprague-Dawley rats were administered TNT in the diet at doses of 
0, 1.4,6.97,34.7, or 160 mglkgfday for 13 weeks was chosen to derive screening benchmarks for 
representative wildlife. A NOAEL of 1.6 mg/kg/day was calculated from a subchronic LOAEL of 160 
m&g/day with the endpoint being effects on the reproductive system. 

INORGANIC COMPOUNDS 

Aluminum (surface soil and sediment) 

No NOAEL, values could be found for sediment organisms. 

One study was conducted (Mackay et al., 1990) on the seedling establishment of white clover in silt loam soil 
(PH of 5.0) was reduced 30 percent by the addition of 50 mg/kg of aluminum (as aluminum sulfate). A 
toxicity benchmark value of 50 mg/kg of aluminum was used for comparison in this ecological RA. It is 
noted that this plant benchmark value has a low degree of confidence because the value of 50 mg/kg is based 
on one stud:y for one species of plant. 

Effects of aluminum (as ALCL,) on arylsulfatase activity were evaluated by Al-Khafaji and Tabatabai 
(1979). Soils were chosen with a range in pH (6.2 to 7.6 SU), organic matter (5.6 to 10.6 percent), and clay 
contents (26 to 34 percent). Air-dried, sieved soil samples were placed in flasks with the test chemical added 
in solutions” The samples were incubated for 90 minutes before microbial activity was stopped and 
arylsulfatase activity measured. In all of the soils, a concentration of 675 mg/kg aluminum reduced the 
enzyme activity between 24 and 43 percent. The least inhibition occurred in the soil with the highest 
concentrations of organic matter and clay. 

A similar study conducted (Juma and Tabatabai, 1977) using the same system and three of the same soils to 
evaluate the effects of several inorganics on soil acid and alkaline phosphatase activities. Three soils were 
used to test effects and acid phosphatase activity with ranging pH (5.8 to 7.8 SU), organic matter (5.2 to 11 
percent), and clay content (23 to 30 percent). Alkaline phosphatase activity was not tested in the most acidic 
soil. For ahuninum in a loam soil (pH 5.8; percent organic matter 5.2), acid phosphatase activity was 
reduced, and alkaline phosphatase activity was reduced in another loam soil (pH 7.4, percent organic matter 
11) by a concentration of 675 mg/kg aluminum. Aluminum did not affect the activity of either enzyme in an 
alkaline soil (PH 7.8, percent organic matter 7.4). 
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The benchmark value of 600 mg/kg aluminum was derived from the two above studies for microbe activity. 
The confidence level in this value is low because of the limited amount of data available. 

In a study performed by Ondreicka et al. 1966, a mouse, weighing 0.03 kg, was fed aluminum chloride over 
three generations (>l a year and during a critical life stage which would be considered a chronic effect). The 
mouse was fed ahuninum chloride at one dose level, 19.3 mg AL/kg/d, in water. The endpoint studied was 
reproduction. While there were no effects on the number of litters or number of offspring per litter, growth of 
generations 2 and 3 were significantly reduced. Therefore, this dose was considered a chronic LOAEL. A 
chronic NOAEL was estimated by multiplying the chronic LOAEL by a LOAEL-NOAEL uncertainty factor 
of 0.1. Therefore, the final LOAEL is 19.3 mg/kg/day and the final NOAEL is 1.93 m&g/day. 

In a study performed by Carriere et al., 1986, a ring dove, weighing 0.155 kg, was fed aluminum sulfate over 
a four month period (>lO wk. and during a critical life stage which would be considered a chronic effect). 
The mouse was fed aluminum sulfate at one dose level, 1,000 ppm, in its diet. The endpoint studied was 
reproduction. Because no significant differences were observed at the 1,000 ppm dose level and the study 
considered exposure over 4 months including critical life stages (reproduction), this dose was considered a 
chronic NOAEL. The final NOAEL of 109.7 mg/kg/day was calculated using the dove’s feeding rate (17 g 
food/day) and body weight (0.155 kg). 

For the terrestrial models in this report, the NOAEL developed from the ring dove of 109.7 mg/kg/day was 
used in the robin, heron, woodcock, wren, and hawk models. The mouse NOAEL of 1.93 mg/kg/day was 
used in the vole, shrew, fox, and mouse models. The mouse LOAEL of 19.3 mg/kg/day (produced chronic 
reproductive effects) also was used in the vole and shrew model. No values for the bass and frog were found; 
therefore, aluminum was not evaluated in these models. 

Antimonv (surface soil) 

No primary reference data for antimony effects to soil flora and fauna could be located. A study conducted 
by Kabata-Pendias and Pendias (1984) determined unspecified toxic effects on plants grown in surface soil 
with the addition of 5 ppm of antimony. A benchmark value of 5 ppm was used for this ecological risk 
assessment. However, there is low confidence in this benchmark value because it is based on one study. 

An antimony NOAEL was developed in a rat study conducted by Schroeder et al. (1976). This NOAEL was 
used in the vole, mouse, fox, and shrew model to assess potential impacts from surface soil concentrations of 
antimony. 

Beryllium (surface soil) 

In a study conducted Kabata-Pendias and Pendias (1984), beryllium at a concentration of 10 ppm was found 
to produce unspecified toxic effects on plant growth. For this assessment, 10 ppm was used to assess surface 
soil concentrations of beryllium. However, the confidence in this benchmark value is low because it is based 
on a report with unspecified effects. 

A rat NOAEL of 0.54 mglkg/day was developed from a study (Schroeder and Mitchener, 1975) on the 
chronic systemic effects of beryllium on rats. This NOAEL was used in vole, fox, mouse, and shrew models. 
No NOAELs were found for the robin, woodcock, wren, and hawk; therefore, beryllium was not assessed in 
these models. 

r- 
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Chromium (surface soil) 

Turner and Rust (197 1) investigated the effect of chromium (VI) on soybean seedlings grown for 3 days in a 
loam soil. Fresh shoot weight was reduced 30 percent with 30 ppm of chromium, while 10 ppm showed no 
effects. Adema and Henzen (1989) calculated an EC,, concentration for effects of chromium (VI) when 
added on lettuce tomato, and oats grown in a growth chamber from seed for 14 days. The EC,, for lettuce in 
humic sand soil (PH 5.1 SU and 3.7 percent organic matter) was greater than 11 ppm, while in a loam soil 
(PH 7.4 SU and 1.4 percent organic matter) it was I .8 ppm of chromium. The EC,, for the tomato in humic 
sand soil was 2 1 ppm, while in the loam soil it was 6.8 ppm of chromium. The EC,, for the oats in the humic 
sand soil was 3 1 ppm, while in the loam soil it was 7.4 ppm of chromium. A benchmark of 1 ppm was 
estabhshed from these studies. The confidence is low in this number because of the small number of studies. 

Earthworms demonstrated increased levels of mortality and a mixed response in reproduction with increasing 
levels of chromium in soil. A study conducted (Abbasi and Soni, 1983) exposed earthworms to 2.0, 10.0, 
and 20.0 ppfm of Chromium (VI) in soil for 60 days resulting in 25,25, and 70 percent mortality. A 60-day 
LCsO was reported ad 15.14 ppm. For this risk assessment, a NOAEL of 0.15 ppm was used (dividing the 
LC,, by 100). 

In the reprolduction portion of the study, the number of juveniles found (per 60 individuals) in the treatment 
soil containjlng 20 mg/kg of chromium was the same as the number of juveniles found in the control soil. 
However, the number of earthworm segments found in the 20 mg/kg chromium soil were 67 percent higher 
than in the control treatment soil. In contrast, the number of cocoons in the 20 mg/kg soil was 60 percent 
Iower than in the control soil. It was not stated whether the chromium concentrations were reported as dry or 
weight (Abbasi and Soni, 1983). 

An investigation conducted by Steven et al. (1976) determined 2.5 mgfkg/day of chromium (VI) ingestion by 
dogs caused death. For this ecological RA, 0.025 mg/kg/day was used as a NOAEL (developed from 
dividing 2.5 m&g/day by 100) in the voIe, shrew, fox, and mouse models. 

A study conducted by Heinz and Haseltine (198 1) exposed 2- to 3-year old breeding pairs of black ducks 
(Anas rubrijpes) to a diet containing 0,20, or 200 mg/kg, wet weight, (0,2.77, or 27.77 mg/kg SW/day) of 
chromium (III) as chromium potassium sulfate for a period of 5 months, until the onset of egg-laying by the 
female ducks. Hatched ducklings were fed a mash diet of the chromium concentrations that the parents were 
fed. Seven-day-old ducklings were tested for avoidance behavior in response to fright stimuli. None of the 
chromium concentrations resulted in alteration of avoidance behavior. 

In an unpublished report to Eisler (1986a), Haseltine et al. (1985) noted that black duck ducklings suffered 
reduced survival and altered growth patterns when exposed to 10 mg/kg and 50 mg/kg of an unspecified 
chromium (1:II) compound in their diets. The percent reduction of the ducklings and details on the study were 
not made available. 

For this ecological RA, a dietary level of 10 mg/kg (1 mg/kg SW/day) of chromium in prey was used as a 
LOAEL for avian species. However, due to the conflicting results of the two Haseltine studies, a NOAEL 
was derived from the same study in which the LOAEL was selected to maintain consistency with regards to 
chromium species evaluated. A NOAEL of 0.1 m&g BW/day was derived from the LOAEL. 

Cobalt (sediment) 
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No sediment benchmark values were found for cobalt. 

A mineral tolerance Ievel of 10 m@g/day of cobalt produced subchronic effects for cattle, chronic effects for 
poultry, and chronic effects for the rabbit. Therefore, a NOAEL of 1 mg/kg/day was used in the heron model. 
No values were found for the bass and frog models. Therefore, cobalt was not assessed in the bass and fi-og 
models. 

Copper (surface soilj 

A study conducted by Miles and Parker (1979b) found approximately 68 percent reductions in root and shoot 
weights of little bluestem grown from seed when 100 ppm of copper was added. The study was conducted 
for 12 weeks in a sandy soil (PH 7.8 SU, 2.5 percent organic matter, clay content 12 meq/lOOg soil). Growth 
was reduced in a second sandy soil (PH 4.8 S.U., 1.9 percent organic matter, clay content 6 meq/l OOg soil) by 
86 percent with the addition of 100 ppm of copper. 

Wallace et al. (1977a) evaluated the effects of copper by adding copper sulfate to a loam soil containing bush 
beans. The growth study was conducted for 17 days. The leafweight was reduced 26% by 200 ppm copper, 
while the 100 ppm produced no effects. 

A plant benchmark toxicity value of 100 ppm of copper was established from the above studies. The 
confidence in this benchmark is low because it was derived from only a few studies. 

Studies conducted by Premi and Cornfield (1969, 1969/1970) determined the effects of several metals added 
to a sandy loam soil on nitrogen transformations by native soil microflora. In a 21-day experiment (1969), 
nitrification was severely inhibited at 10,000 ppm copper, added as copper sulfate, but unaffected at 1,000 
ppm. Copper added in carbonate form was ineffective at 10,000 ppm (highest concentration tested), 
probably from the increase in soil pH caused by addition of this form. In an g-week experiment (1969/l 970) 
with sucrose and ammonium nitrate added to the soil, nitrification was decreased at 1,000 ppm of copper, but 
unaffected by 100 ppm of copper. 

Effects of copper on arylsulfatase activity were evaluated by Al-Khafaji and Tabatabai (1979). Soils were 
chosen with a range in pH (6.2 to 7.6 SU), organic matter (5.6 to 10.6 percent), and clay contents (26 to 34 
percent). Air-dried, sieved soil samples were placed in flasks with the test chemical added in soIutions. The 
samples were incubated for 90 minutes before microbial activity was stopped and arylsulfatase activity 
measured. In the soil with the highest pH (7.6 SU), copper had no effect. Arylsulfatase activity in the other 
three soils was reduced by copper at a concentration of 1,590 ppm. Reductions were the least severe in the 
soil with the highest organic carbon and clay content. 

, 

A study conducted (Juma and Tabatabai, 1977) using the same system and three of the same soils to evaluate 
the effects of several inorganics on soil acid and alkaline phosphatase activities. Three soils were used to test 
effects and acid phosphatase activity with ranging pH (5.8 to 7.8 SU), organic matter (5.2 to 11 percent), and 
clay content (23 to 30 percent). Acid phosphatase activity was affected by copper (I) and copper (II) in all 
three soils about equally at a concentration of 1,590 ppm of copper (lowest concentration tested). The 
greatest reduction occurred in the soil with the lowest pH and the lowest contents of organic matter and clay. 
Alkaline phosphatase was more sensitive to copper (I) than copper (II). 

The effects of copper (as copper chloride) on carbon and nitrogen mineralization and nitrogen 
transformations in alfalfa-amended sieved soil were determined by Suter and Sharples (1984). The silt loam 
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soil had a pH of 4.7 SU. At 10 d&ys, respiration was reduced by 24% at 100 ppm, but significant reductions 
occurred at 500 ppm on days 3 and 14 and at 1,000 ppm on all dates. 

The benchmark for copper has been established at 100 ppm for soil microorganisms and processes. 
Confidence in this benchmark is high. 

Streit and J;aggy (1983) have determined that the organic carbon content of the soil is a strong determinant of 
the bioavailability and toxicity of copper. Low pH has a compounding effect, with an increase in copper 
availability resulting fi-om more acid conditions. Overall, reproduction is more sensitive than mortality, and 
there in no consistent evidence that one genus of earthworms is any less tolerant to copper under a given set 
of conditions that another genus. 

A study conducted by Neuhauser et al. (1984) evaluated the effects of soluble forms of copper on growth and 
reproduction of earthworms- The six-week study concluded that both growth (weight) and cocoon production 
were decreased (75 to 85 percent) by 2,000 ppm of copper, while 1,000 ppm had no effect. A Neuhauser et 
al. (1985) used the OECD artificial soil (pH 6) to estimate LC,, of copper (as copper nitrate) for adult 
earthworms. After 14 days, the LC,, was 643 pp&. 

Spurgeon et al. (1994) kept adult earthworms in contaminated OECD artificial soil (pH 6.3) for 8 weeks to 
test the effelcts of copper (as copper nitrate) on survival and growth of the worms. After 56 days, the 
calculated LCs, was 555 ppm and the EC,, for cocoon production was 53.3 ppm. 

A benchmark value for earthworms was calculated at 50 ppm. Confidence in this benchmark is moderate. 

The benchmark of 50 ppm of copper was used in this risk assessment to evaluate surface soil concentrations. 

One study (OHMD, 1987) conducted showed that an oral dose of 100 mgikg/day fed to a dog caused death. 
For this report, a NOAEL value of 1 mg/kg/day (1 OOmg/kg/day divided by 10) was used in the voIe and 
shrew models. 

A dose of 350 mg/kg (6 1.3 mg/kg/day) caused a significant decrease in the growth and consumption by 
chickens (Smith, 1969). Another study on chickens, found a dose of 326 m&g (23.5 mg/kg/day) caused 
respiratory problems (Hatch, 1978). Assuming that respiratory problems are acute effects, a NOAEL (23.5 
mg/kg/day dlivided by 100) of 0.235 mg/kg/day was developed for the robin, heron, and hawk models (Hatch, 
1978). 

No LOAEL or NOAEL values for found for the catfish and frog; therefore, copper was not assessed in these 
models. 

Cyanide (sum-face soil) 

There were no toxicity values found for the impacts of cyanide to surface soil flora and fauna. Therefore, 
cyanide impacts on flora and fauna was not assessed in this ecological RA. 

A NOAEL f;or the rat of 0.8 mgikg/day (Gerhart, 1987) was used in the vole, fox, mouse, and shrew models. 
A poultry NOAEL of 4.5 mg/kg/day (Gomez et al., 1983, 1988) was used in the robin, woodcock, wren, and 
hawk models. 
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Respiratory effects were observed in animals exposed to cyanide. Labored respiration occurred in rats 
exposed at a dose of 0.8 mg CNfkg/day when administered in a form of potassium silver cyanide for 90 days 
(Gerhart, 1987). 

Increased resorptions were reported in rats fed a diet containing 80% cassava powder during festation (Singh, 
198 1). No reproductive effects were found in a group fed with 50% cassava powder. Furthermore, no 
changes were observed in many implantations and resorptions in hamsters exposed to cyanide in a cassava 
diet that provided 11.9 mg CN/kg/day (Frakes et al, 1986). Increased gonadal weight was observed in male 
rats exposed to 14.5 mg CN/kg/day as copper cyanide (Gerhart, 1986) or 2.6 mg CN/kg/day as potassium 
silver cyanide (Gerhart, 1987). The NOAEL values were 4.35 mg CN/kg/day (Gerhart, 1986) and 0.8 mg 
CN/kg/day (Gerhart, 19871, respectively. No effects were observed in female rats in either study. 

Iron (surface soil) 

A soil benchmark value of 280 ppm was developed by Liang and Tabatabai (1977) in an investigation on the 
effects of iron on nitrogen mineralization by native soil microffora in four soils varying in pH (6.0 to 7.8 SU), 
clay content (23 to 34 percent), and organic matter content’(6 to 11 percent). Only one concentration was 
tested and added to the soil as a salt solution. 

The influence of soil characteristics on iron (III) arylsulfatase activity was evaluated by Al-Khafaji and 
Tabatabai (1979). The effects of soil characteristics on effects of iron. Soils were chosen with a range in pH 
(6.2 to 7.6 SU), organic matter (5.6 to 10.6 percent), and clay contents (26 to 34 percent). Air-dried, sieved 
soil samples were placed in flacks with the test chemical added in solutions. The samples were incubated for 
90 minutes before microbial activity was stopped and arylsulfatase activity measured. In all of the soils, 
activity was reduced at 1,398 ppm of iron. The magnitude of reduction generally was inversely related to the 
soil pH. 
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A similar study was conducted (Juma and Tabatabai, 1977) using the same system and three of the same soils 
to evaluate the effects of several inorganics on soil acid and alkaline phosphatase activities. Three soils were 
used to test effects and acid phosphatase activity with ranging pH (5.8 to 7.8 SU), organic matter (5.2 to 11 
percent), and clay content (23 to 30 percent). Alkaline phosphatase activity was not tested in the most acidic 
soil. Iron (II) reduced acid phosphatase activity at 1,398 ppm in only the soil with the lowest pH, organic 
matter, and clay content. Iron (III) reduced activity to a greater degree in this soil and in the soil with the 
second lowest pH (but highest organic matter and clay contents). Iron (II) inhibited alkaline phosphatase 
activity in one of the soils tested and iron (III) in the soil in which both forms of iron inhibited aced 
phosphatase activity. 

The effective concentration of 280 ppm (Liang and Tabatabai, 1977) is the lowest of the nine values 
reported. The selected benchmark of 200 ppm has a low confidence level because of the limited amount and 
type of data available. 

A mineral tolerance level of 1,000 mg/kg/day produced subchronic effects for cattle and chronic effects for 
poultry. This value was used as the LOAEL and to develop the NOAEL in the robin, heron, wren, woodcock, 
and hawk terrestrial models. A mineral tolerance level of 500 mg/kg/day produced chronic effects for the 
rabbit. The value of 500 mgikg/day was used as the LOAEL in the vole, shrew, fox and mouse models and to 
develop the NOAEL for these models. No values were found for the bass and frog models; therefore, iron 
was not assessed in these models. 
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Pigs are more tolerant of excess iron than cattle, sheep, or poultry. Based on available information, the 
maximum tolerable levels of dietary iron are 3,000 ppm for swine and 1,000 ppm for cattle and poultry. The 
more limited data available for sheep suggest a maximum tolerable level of 500 ppm dietary iron. The values 
listed above assume that the biological availability of the dietary iron is high. All species can probably 
tolerate much higher levels when the iron is supplied from sources with low bioavailability. 

Lead (surface soil) 

A study conducted by Rolfe and Bazzaz (1975) calculated the effects of Iead (as lead chloride), added to a 
1: 1: 1 mixture of soil, sand, and peat moss on a 1 -year-old seedling of autumn olive grown for 49-days. The 
study found! a reduction in transpiration of approximately 25 percent with the addition of 160 ppm of lead, 
while 80 ppm produced no effects. 

Burton et al. (1984) grew Sitka-spruce seedlings from 4 weeks of age in a mixture of acidic peaty gley soil 
and sand with lead added as lead chloride. Lead added at 100 ppm resulted in a reduction of about 25% in 
root and shoot weight of the 18-week-old seedling. 

A study conducted by Muramoto et al. (1990) measured the effects of lead (as PbO) to an alluvial soil (pH 6) 
on growth and yield of wheat grown from seed to maturity. Root weight was reduced by 22 percent by 1,000 
ppm of lead, while 300 ppm had no effect. 

Corn grown fi-om seed in a 31-day study in a loamy sand (MilIer et al., 1977) experienced 42 percent 
decreases in plant weight after 250 ppm of lead was added. Lead at 125 ppm did not affect growth. 

Based on these studies presented above and other studies, a ff ora benchmark value of 50 ppm was 
established. This benchmark has a moderate level of confidence associated with its accuracy. 

A study conducted by Bengtsson et al. (1986) examined the effects of lead on the earthworm at different 
acidities. The metal was added to a 1:2 (volume) combination of sandy soil and well-composed cow manure 
with a resulting organic content of about 6 percent. After 4 month at pH 4.5, the number of cocoons 
produced per worm, hat&dings, and percent hatched cocoons were reduced 75,100, and 100 percent, 
respectively by 500 ppm of lead, while 100 ppm had no effect. At pH 5.5 and 6.5, lead had no effect at any 
level on any of the measures. 

A benchmarlk value of 500 ppm of lead was developed from the Bengtsson study. The confidence in this 
level is low because of the limited about of data. 

Khan and Frankland (1984) used a dyed cellophane film technique to evaluate the effects of lead on 
cellulolytic activity of native soil microflora in a Brown earth soil (pH4.6). A 23 percent reduction in 
cellulose decomposition was measured in the 1,000 ppm lead soils, while 500 ppm showed no effects. 

The mediating influence of clay on effects of lead on soil respiration was study by Debosz et al. (1985). The 
sandy loam s.oiI (9 percent clay) was amended with glucose and lead acetate in solution. After 15 days, 
respiration was reduced 29 percent by 10,000 ppm of lead (1,000 ppm had no effect). In the same soil 
amended with either 9 percent by weight kaolinite or montmorillonite, lead up to 10,000 ppm had no effect. 

A benchmark value of 900 mg/kg lead was developed for the protection of microorganisms. The confidence 
in this benchmark is high because of the large amount of data available. 
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For this ecological RA, a soil benchmark value of 50 ppm was used to assess lead concentrations impact on 
soil flora and fauna. 

No value for largemouth bass and frog were found; therefore, lead was not evaluated in these models. 

In a single dose study (Lawler et al., 1991), the gastric motility of adult male and female red-tailed hawks 
(Buteo jumaicensis) fed 0.82 and 1.64 mg/‘kg BW/day of lead was evaluated through the use of surgically 
implanted transducers for a period of 3 weeks. Neither concentration had any effect on the gastric 
contractions of egestion of undigested material pellets. 

Another study conducted on red-tailed hawks (Reiser and Temple, 198 1) found that 3 mgikg/day of lead 
caused the clinical symptoms of lead poisoning. A similar study (Osborne et al., 1983) found that 3 
mgikg/day fed to starlings caused a reduction in muscle condition and altered their feeding activity. For this 
ecological RA, a value of 0.3 mg/kg/day NOAEL developed from red-tailed hawk and sterling studies was 
used in the heron, hawk, wren, woodcock, and robin models. 

A study conducted on mice determined that 1.5 mg/kg/day of lead caused a reduction in success of implanted 
ova (Clark, 1979). Another study (Clark, 1979) found that 2.2 mg/kg/day of lead produced a reduction in the 
frequency of pregnancy when the dose was administered for 3 to 5 days. For this report, a value of 0. I5 
mg/‘kg/day was used as a NOAEL (1.5 mg/kg/day divided by 10) was used in the shrew, fox, mouse, and vole 
modeIs. 

Mercurv (surface soil) 

There are no primary reference data describing toxicity of mercury to plants grown in soil. Kabata-Pendias 
and Pendias (1984) report unspecified toxic effect on plants grown in a surface soil with the addition of 0.3 
ppm of mercury. For this ecological RA, a NOAEL value of 0.03 (0.3 divided by IO) was used to assess 
surface soil concentrations of mercury. Confidence in this benchmark is low because it is based on a 
secondary reference. 

Earthworms demonstrated increasing levels of mortality and a mixed response in reproduction with increasing 
levels of mercury in soil. Survival and cocoon production were reduced 65 and 40 percent (respectively) with 
the addition of 0.5 ppm of mercury, the lowest concentration detected. The number of juveniles was not 
affected. 

In the reproduction portion of the study, the number of juveniles per 60 test species was 42 percent higher in 
the 5 .O mg/kg mercury soil than in the control soil. However, the number of earthworm segments and 
cocoons in the 5.0 mg/kg soil was 50 percent and 100 percent lower, respectively, than in the control soil. It 
was not stated whether the mercury concentrations were reported in dry or wet weight (Abbasi and Soni, 
1983). 

The effect of methyl mercury on surviva1 and segment generation of earthworms was investigated by Beyer et 
al. (1985). Methyl mercury chloride was added to an undefined potting soil which the earthworms were 
cultured for 84 days. A concentration of 12.5 ppm of mercury reduced survival by 21 percent, and the ability 
to regenerate excised segments was reduced by 69 percent. Methyl mercury at 2.5 ppm showed no effect. 

A benchmark for earthworms of 0.05 ppm was developed from the Abbasi and Soni (1983) study. A safety 
factor of 10 was applied to the 0.5 ppm LOEC because it caused a 65 percent reduction in survival. 
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I&era (1979) conducted a study on rats. A dose of 0.5 mg/kg/day of mercury caused a reduction in mice 
fertility. For this ecological RA, aNOAEL value of 0.05 mg/kg/day (0.5 mg/kg/day divided by 10) was used 
for the vole, mouse, fox, and shrew models. 

Four groups of zebra finches (seed eaters) were fed a diet consisting of 0, 1.0,2.5, and 5.0 ug/g of methyl 
mercury (Scheuhammer, 1988). A dietary level of 5 ug/g caused significant neurological impairment and 
death to the finches. No systems were observed in the group fed levels of 2.5 pg/g of methyl mercury. 

A study (Nicholson and Osborn, 1984) of juvenile starlingss (Sturnus valgaris; omnivores) found that 1.1 
mg/kg of m.ercury (0.12 mgikg SW/day) produced kidney lesions. 

Borg et al. (1970) conducted a study on goshawks fed a diet of chickens which had been fed methyl mercury 
treated wheat of 0.4 to 0.5 mg/kg BW/day for 5 to 6 weeks. All the chickens were clinically healthy at the 
end of the feeding period. Average mercury levels in the chicken feed was 8 mg/kg, and in skeletal muscle of 
the chickens was 10 mg/kg. After taking into account the water content of the food, this represents a 
concentration of 2 mg/kg. Muscle and liver from the chickens were fed to goshawks. The intake of mercury 
by the goshawks was 0.7 to 1.2 mg/kg BW/day. Clinical symptoms of mercury poisoning appeared after 2 
weeks. All birds died after 47 days from the onset of the experiment. Muscle mercury levels of the goshawks 
averaged 40 to 50 mg/kg, representing a concentration factor of 4 to5 in the second link of the food chain. 
Brain mercury levels in the dead goshawks ranged from 30 to 40 mg/kg. 

Fimreite and Karstad (1971) conducted a study on red-tailed hawks. The hawks were fed chicks 
contaminated with methyl mercury. The chicks diet contained Panogen 15, a commercial seed treatment 
containing 2.5 percent methyl mercury dicyandiamide (MMD) at rates of 6,12, and 18 mg/kg MMD for three 
weeks. The mercury levels in the chick livers were 3.9,7.2, and 10.0 mg/kg, respectively. Mean estimated 
intakes of mercury by the three groups of hawks over the 12-week exposure period was 0.575 mg of mercury 
per day; 1.12 mg of mercury per day; and 1.46 mg of mercury per day, respectively. Mortality occurred in the 
hawks receiving the most contaminated diet (1.12 mg/kg BW/day) after an exposure period of one moth or 
more. Pathological changes (swelling axons of myelinated nerves in the spinal cord, and dilation of myelm 
sheaths and loss of myelin) were noted in the hawks receiving the highest dose of mercury. 

A field study (Barr, 1986) on common loons (G&a immer) nesting on the Wabigoon-English River systems 
found that the nesting success here was depressed. A strong negative correlation was found between the 
successful territories by breeding loons and mercury contamination. A reduction in egg laying and nest site 
and territorial fidelity were associated with mean mercury contamination ranging from 0.3 to 0.4 mg/kg in 
prey, and from 2 to 3 mg/kg in adult brain tissue and eggs. Loons established few territories, laid only one 
egg, and raised no young where mean mercury in the prey species exceeded 0.4 m&g. Other potential toxins 
were found lloons and prey items at low levels, and were discounted as a major factor in the failure of loon 
reproduction. 

For this ecological RA, a value of 0.01 mg/kg BW/day (NOAEL) was used for the robin, woodcock, wren, 
and hawk miodels. These values were developed from the kingefisher and red-tailed hawk (Fimreite and 
Karstad, 197 1). 

Nickel (surface soil1 

Surface soil toxicity studies were conducted by Dixon (1988) that measured the response of red oak seedling 
s grown for 16 weeks in a sandy loam soil (pH 6 SU, 1.5 percent organic matter) with the addition on nickel 
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(as nickel chloride). Nickel at 50 ppm reduced tree weight by 30 percent, while 20 ppm had no effect. A 
study by Khalid and Tinsley (1980) measured a 66 percent reduction in ryegrass shoot weight with the 
addition of 180 ppm of nickel (as nickel sulfate) to a loam soil (PH 4.7). Addition of 90 ppm of nickel had 
no effect. The plants were grown 4 weeks from seed. 

Wallace et al. (1977b) conducted experiments on the effects of nickel (as nickel sulfate) on the seedling of a 
variety of plants grown in a loam soil at several pHs. Corn grown in soil at pH 4.2,5.6, and 7.5 SU 
experienced 74,80, and 50 percent (respectively) reductions in shoot weight after 14 days of growth, with the 
addition of 250 ppm of nickel. Nickel at 100 ppm had no effect. At pH 5.8, bush beans grown for 16 days 
had a 64 percent reduction in shoot weight with the addition of 100 ppm of nickel. At pH 7.5, a 36 percent 
reduction in plant weight occurred with 250 ppm of nickel, while 100 ppm had no effect. After 28 days, of 
growth in a loam soil at pH 5.8, bush bean leaf weight was reduced 45 percent by the addition of 100 ppm of 
nickel, while 25 ppm showed no effect. 

Y----x 

A benchmark value of 30 ppm of nickel was established for plants. The confidence level of this benchmark is 
low because of the inconsistencies with results of various studies. 

Effects of nickel (as nickel acetate) on earthworms were investigated by Male&i et al. (1982). The most 
sensitive parameter was cocoon production. In the 8-week study, 300 ppm of nickel caused a 4 I percent 
decrease in cocoon production, while 200 ppm had no effect. In the 20-week study, 200 ppm of nickel caused 
a 23 percent decrease in cocoon production, while 100 ppm had no effect. A benchmark value for 
earthworms of 200 ppm of nickel was developed from this study. Confidence in this benchmark is low 
because of the lack of data. 

Effect of nickel (as nickel sulfate) on dehydrogenase activity of the native soil microflora in soil from the 
Rocky Mountain Arsenal was assessed by Rogers and Li (1985). Soil was amended with glucose and alfalfa, 
with the metal salts added in solution. After 6 days, a concentration of 30 ppm (lowest concentration tested) 
nickel reduced dehydrogenase activity by 39 percent. 

Babich and Stotzky (1982) evaluated the effects of two forms of nickel on mycelial growth rate number of 
soil-dwelling fungi inoculated individually into autoclaved sandy loam soil. The concentrations at which 
growth was reduced ranged from 50 to 750 ppm for nickel (added in chloride or sulfate form). 

Bhuiya and Cornfield (1974) assessed the effects of nickel on carbon mineralization by native microflora in a 
sandy soil, with or without added organic matter. Metals were added to the soil as oxides to achieve a 
concentration of 1,000 ppm and a small amount of ground oat straw was added to part of the soil before a 2- 
month equilibr5ation period. After 12 weeks, soil respiration was reduced in the nickel treated soil with or 
without the oat straw, but to a greater degree with the straw-amended soil. 

Al-Khafaji and Tabatabai (1979) conducted a study on the effects of nickel on arylsulfatase activity. In only 
one soil was the highest concentration tested (l,467ppm), found to reduce arylsulfatase activity. This soil 
had the lowest pH and organic matter content of the four soils tested. 

Haanstra and Doehnan (199 1) investigated short- and long-term effects of nickel on arylsulfatase activity, 
m-ease activity (Doehnan and Haanstra, 1986), and total phosphatase activity by native soil (Doehnan and 
Haanstra, 1989) microflora in five soils (sand, sandy loam, silt loam, clay, and sandy peat) of varying 
characteristics. Soil pH ranged from 7.7 to 4 SU, organic matter content I?-om 1.6 to 12.8 percent, and clay 
content from 2 to 60 percent. Metals were added as salts to the sieved soils in flasks, and enzyme activity 
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was measured after 6 weeks of incubation. Data from the sandy peat soil were not available for 
arylsulfatase and phosphatase activities. The highest EC&s (5659,616, and 3380 ppm for arylsulfatase, 
phosphatase, and m-ease activities) were found in the soil with the highest clay content. The lowest were 
2119, 11091, and 100 ppm, for arylsulfatase, phosphatase, and urease activities found in the sand. In the 18- 
month stud,y, data from the sandy loam soil were not available for arylsulfatase activity nor from clay and 
sandy peat for phosphatase activities. The highestEC,,s were 8 10 1,8042,2790 ppm nickel for arylsulfatase, 
phosphatase, and m-ease activities in different soils. The lowest LC,,s 92,769, and 370 ppm, were found in 
the sand. 

A benchmark for soil microorganisms and processes was established at 90 ppm of nickel. This value is based 
on 56 studies; therefore, the confidence level for the benchmark is high. To be conservative, the soil toxicity 
benchmark used in the ecological RA. for nickel was 30 ppm (established for flora). 

Wistar rats fed nickel sulfate demonstrated no effects to 187.5 mgJkg/day to most systems, except body 
weight (Ambrose et al., 1976). This level of nickel sulfate caused a 27 to 29 percent decrease in body weight. 
A similar study (Ambrose et al., 1976) conducted on beagle dogs found a NOAEL to be 62.5 mg/kg/day. For 
this ecological RA, a NOAEL of 62.5 mg/kg/day developed from the beagle dog study was used in the vole, 
fox, mouse, and shrew models. 

No NOAELs were located for the robin, woodcock, wren, and hawk, therefore, the effects of nickel were not 
determined in these species. 

Silver (surface soil and sediment) 

A NOAEL lconcentration for sediment was not found. However, the ER-M value of 3.7 m&g (Long et al., 
1995)was used as a benchmark to assess sediment concentrations in this ecological RA. 

There are no primary reference data available detailing silver toxicity to plant growth. Kabata-Pendias and 
Pendias (1984) reported unspecified toxic effects on plant growth in surface soil with 2 ppm of silver. A 
plant NOAEL value of 0.2 ppm was used in this assessment. The confidence in this benchmark is low due to 
the lack of data. 

Bremner and Douglas (197 1) evaluated the effects of silver on m-ease activity in two soil types with similar 
pH, organic matter and clay content characteristics. Silver was added in solution at a concentration of 50 
ppm and m-ease activity was determined after 5 hours. Silver added as either nitrate or sulfate salt, decreased 
m-ease activity by 60 to 65-percent in both soils. Liang and Tabatabai (1977) conducted a test on the effect 
of silver on nitrogen mineralization by native soil m.icrofIora in four soils, varying in pH from 6 to 7.8, clay 
from 23 to 34 percent, and organic matter content fi-om 6 to I 1 percent. Silver at 540 ppm reduced nitrogen 
mineralization in all soils. The greatest magnitude of the inhibitory effect was seen in the soil with the lowest 
pH and organic and clay contents. 

Al-Khafaji and Tabatabai (1979) studied the influence of soil characteristics on effects of Al (as AlCl,) on 
arylsulfatase activity. Soils were chosen with a range in pH, organic matter, and clay contents (6.2 to 7.6 SU; 
5.4 to 10.6 percent; 26 to 34 percent). Air-dried, sieved soil samples were placed in flasks with the test 
chemical added in solution. The samples were incubated for 90 minutes before microbial activity was stopped 
and arylsulfatase activity measured. In two soils tested with a lowest concentration of 270 ppm, arylsulfatase 
activity was greatly reduced. In the two soils tested with a lowest concentration of 2698 ppm, arylsulfatase 
activity was ahnost totally inhibited. 
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A study conducted by Frankenberger and Tabatabai (198 1) determined the effect of silver on amidase activity 
in three soils in shaker-flask assays as described previously. After 2 l/2 hours, amidase activity was severely 
reduced in all three soils at 2698 ppm. The greatest reduction occurred in the soil with the lowest pH and 
organic matter and clay contents. 

Juma and Tabatabai (1977) conducted a study using three soils to test effects and acid phosphatase activity 
with pH ranging from 5.8 to 7.8 SU, organic matter ranging from 5.2 to 11 percent, and clay ranging &om 23 
to 30 percent. Acid phosphatase activity was affected at 2698 ppm only in the soil with the highest pH (7.8). 
Alkaline phosphatase activity was reduced 28 percent in the loam soil at a silver concentration of 270 ppm 
and 93% at 2698 ppm in a clay loam soil. 

A benchmark of 50 ppm of silver was established based on the 17 reported effective values. Confidence in 
this benchmark is moderate. 

Vanadium (surface soil and sediment) 

No sediment NOAEL values for vanadium were found; therefore, vanadium effects on the benthic community 
were not assessed. 

There are no primary reference data available detailing vanadium toxicity to plant growth. Kabata-Pendias 
and Pendias (1984) reported unspecified toxic effects on plant growth in surface soil with 50 ppm of 
vanadium. Vanadium added at a concentration of 2.5 ppm was toxic to plants in a study conducted by the 
USEPA (1980). A plant benchmark value of 2 ppm of vanadium has been established from these two 
studies. The confidence in this benchmark is low due to the lack of data. 

A study conducted by Tyler (1976) evaluated the effect of vanadium, added in a solution of sodium vanadate 
to fresh needles from a white pine stand, on acid phosphatase activity of the native microflora. After three 
hours of exposure, activity was reduced 40 percent by 50 ppm of vanadium, while 30 ppm had no effect. 

A study conducted by Al-Khafaji (1979) evaluated the effect of vanadium on arylsulfatase activity. Soils 
were chosen with a range in pH (6.2 to 7.6 SU), organic matter (5.6 to 10.6 percent), and clay contents (26 to 
34 percent). Air-dried, sieved soil samples were placed in flasks with the test chemical added in solutions. 
The samples were incubated for 90 minutes before microbial activity was stopped and arylsulfatase activity 
measured. In two soils tested with a lowest concentration of 127 ppm, arylsulfatase activity was reduced with 
the greatest reduction in the soil with the lowest clay content. In the two soils tested with the lowest 
concentration of 1,273 ppm, arylsulfatase activity was severely inhibited. 

A similar study conducted (Juma and Tabatai, 1977) using the same system and three of the same soils to 
evaluate the effects of several inorganics on soil acid and alkaline phosphatase activities. Three soils were 
used to test effects and acid phosphatase activity with ranging pH (5.8 to 7.8 SU), organic matter (5.2 to 
11 W), and clay content (23 to 30 percent). Alkaline phosphatase activity was not tested in the most acidic 
soil. Acid phosphatase activity in all three soils was reduced about the same degree at 1,273 ppm vanadium. 
In the soil with the lowest pH and organic matter and clay content, it was also inhibited at 127.3 ppm 
vanadium. Alkaline phosphatase activity ain both soils tested was reduced about the same degree at 1,273 
ppm. In the soil with the highest organic matter and clay content, it was also inhibited at 127.3 ppm 
vanadium. 

Lighthart et al. (1977) evaluated the effects of vanadium at a single concentration on respiration of native soil 
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microflora in small coniferous forest soil/litter microcosms. Metals in solution form were mixed into the soil 
and litter which were then layered in the microcosm. Vanadium at 23 ppm reduced respiration by 21%. 

The effective concentration of 23 ppm of vanadium (Lighthart et al., 1977) is the lowest of the ten reported. 
Confidence in the benchmark of 20 ppm is moderate, A NOAEL of 2 ppm (20 ppm divided by IO) was used 
to assess effects to soil ftiuna in this ecological RA. 

A NOAEL of 11.38 mg/kg/day developed from a mallard duck study (White and Dieter, 1978) was used in 
the terrestrial models for the robin, heron, woodcock, wren, and hawk. A NOAEL of 0.2 mg/kg/day and a 
LOAEL of 2.1 mg/kg/day developed from a rat study (Domingo et al., 1986) were used in the vole, shrew, 
fox, and mouse terrestrial models. No toxicity values for the bass and frog were located; therefore, vanadium 
was not assessed in these models. 

In a study pIerformed by White and Dieter (1978), a mallard duck, weighting 1.17 kg, was fed vanadium (as 
vanadyl sulfate) over a 12 week period (> 10 weeks is considered chronic). The duck was feed vanadium at 
three dosage levels: 2.84 ppm, 10.36 ppm, and 110 ppm vanadium in food. The endpoints studied were 
mortality, body weight, and blood chemistry. No effects observed at any dose level. Because this study was 
greater than 10 weeks in duration and did not consider a critical life stage (i.e., reproduction), the maximum 
dose was considered a chronic NOAEL. The final NOAEL of 11.38 mg/kg/day was calculated using the 
feeding rate (12 1 g food/day) and the body weight (1.17 kg). 

In a study performed by Domingo et al. (1986), a rat, weighting 0.26 kg, was fed vanadium (in the form of 
sodium metavanadate) 60 days before gestation, plus through gestation, delivery, and lactation. The duck 
was given vanadium, through oral intubation, at three dosages levels: 5,10, and 20 mg NaV03/kg/day. The 
endpoint studied was reproduction. Significant differences in reproductive parameters (e.g., no. dead 
young/litter, size and weight of offspring, etc.) were observed at all dose levels. Therefore, the lowest dose 
was considered a chronic LOAEL. To estimate the chronic NOAEL, the chronic LOAEL was multiplied by a 
LOAEL-NOAEL uncertainty factor of 0.1. 

Zinc (surface soil) 

Muramoto et al. (1990) measured the effects of the addition of zinc (as zinc oxide) to an alluvial soil (PH of 6 
SU) on root and stem weights, stem length, and gran yield of wheat and rice grown from seed to maturity. 
Root weight of rice was reduced about 29 percent by 1,000 ppm (lowest concentration tested). Wheat grain 
yield and plant weight were reduced 66 and 28 percent by 1,000 ppm, respectively. 

The number of soybean seeds produced per plant decreased by 28 percent when plants were grown in an 
average garden soil to which 25 ppm of zinc was added (as zinc sulfate) (Aery and Sakar, 1991). Zinc at 10 
ppm had no effect. Nodule weight and number of seed weight were not affected by 25 ppm of zinc. Plants 
were grown from seed to maturity. 

White et al. (1979) evaluated the effect of zinc (as zinc sulfate) on leaf and root weight of soybeans grown in 
a sandy loam soil at two pH levels. 
while 115 ppm had no effect. 

Leaf weight was reduced 30 percent by 13 1 ppm zinc at pH 5.5 SU, 
At pH 6.5 ppm, leaf weight was reduced 33 percent by 393 ppm of zinc. 

Gall and Bamette (1940) investigated the effect of zinc (as zinc sulfate) on corn and cowpeas grown in three 
soils for 30 days from seed. Results of this study are not directly comparable to most other because the 
authors report effect concentrations as “exchangeable,” that is, zinc associated with the colloidal portion of 
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the soil. Corn shoot weight was reduced 68 percent in a sandy soil at 404 ppm of exchangeable zinc, while 
303 ppm had no effect. In a clay loam soil, the reduction was 33 percent at 632 ppm, while 474 had no 
effect. Cowpea shoot weight was reduced 29 percent in a sandy soil at 141 ppm of exchangeable zinc, while 
8 1 ppm had no effect. In a clay loam soil, the reduction was 28 percent at 3 16 ppm, while 158 ppm had no 
effect. 

,f”--’ 

A plant benchmark value of 50 ppm of zinc was developed from these studies. This benchmark has a 
moderate degree of confidence associated with it. This benchmark of 50 ppm was used in the ecological RA 
to assess zinc concentrations impact on soil flora. 

Wilson (1977) evaluated the effect of zinc (as zinc sulfate) on nitrification by native microflora in three soils. 
The soils ranged in pH from 5.1 to 6.2 SU, 1.1 to 2.4 percent organic matter, and 2 to 28 percent clay. After 
49 days, nitrification was severely inhibited by all three soils (98 to 100 percent) by 1,000 ppm of zinc, while 
zinc at 100 ppm had no effect. 

Haanstra and Doehnan (199 1) investigated short- and long-term effects of zinc on arylsulfatase activity, 
m-ease activity (Doehnan and Haanstra, 1986), and tota phosphatase activity (Doelman and Haanstra, 1989) 
by native soil microflora in five soils. In the 6-week study, the highest E&s developed were 5559,3623, 
and 1780 ppm for arylsulfatase, phosphatase, and urease activities, respectively, all in the soil with the 
greatest clay content. The lowest EC,,s of 909,220, and 420 ppm of zinc were found in the sand. In the 18- 
month study, data were not available I%-om the sandy peat for phosphatase or the silt Ioam for urease. The 
highest EC,,s were 9679,4872, and 290 ppm ofzinc in different soils. The lowest EC,,s were 375, 170, and 
70 ppm in different soils. 

Laskowski et al. (I 994) studied the effects of several metals at low to moderate levels on the respiration rate 
of acid-mixed forest litter. The fresh litter was treated with solutions of cadmium chloride (up to 250 ppm of 
cadmium), lead nitrate (up to 2500 ppm of lead), or zinc chloride. Only zinc had an effect at the 
concentrations tested. A concentration of 1000 ppm of zinc reduced respiration by 26 percent; zinc at 200 
ppm had no effect. 

Lighthart et al. (1977) evaluated the effects of zinc at a single concentration on respiration of native soil 
microflora in soil/litter microcosms. Metals in solution form were mixed into the soil and litter which were 
then layered in the microcosm. Zinc at 3600 ppm reduced respiration by 66 percent. 

Premi and Cornfield (1969,1969/1970) investigated the effects of zinc added to a sandy loam soil on 
nitrogen transformation by native soil microflora. In a 2 1 -day study (I 969), nitrification was severely 
inhibited by 100 ppm of zinc, added as a sulfate salt, the lowest concentration tested. Zinc added in 
carbonate form was ineffective at 10,000 ppm (highest concentration tested), probably because of the 
increase in soil pH caused by addition of this form. In the X-week study (1969/1970), with sucrose 
ammonium nitrate added to the soil, nitrification was decreased only slightly less at 100 ppm of zinc than it 
was in the 2 1 -day study. 

A benchmark of 100 ppm was developed from 46 studies. This benchmark is the 10th percentile of effective 
values. Confidence in this benchmark is high because of the large amount of data available for a variety of 
functional response factors. 

No value for bass was found; therefore, zinc was not assessed in the fish model. 

/-“--~ 
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A study (NAS, 1979) conducted on a ferret demonstrated a dose of 370 mg/kg!day of zinc caused decrease in 
food intake and weight loss. A NOAEL of 37 mg/kg/day (370 mg/kg divided by 10) was used in the frog 
model (NAS, 1979). 

A dog study @IAS, 1979) demonstrated that 1,000 mg/kg (25 m&g/day) of zinc caused no effects after one 
year. This NOAEL of 25 mg/kg/day was used in the shrew, fox, mouse, and vole models (NAS, 1979). 

A study (Stahl et al., 1989) conducted on chickens demonstrated that a zinc dose of 144.5 mg/kg/day caused 
a degrease in growth and anemia. In a similar chicken study (Dean et al., 199 I), a zinc concentration of 36 1 
mg/‘kg/day caused a reduction in body weight. A study conducted by Hill and Camardese (1986) on Japanese 
quail demonstrated that at a zinc concentration of 13 9 mgikg/day caused 7 percent mortality in chicks and 
reduced food intake. For this ecological RA, a NOAEL of 13.9 mg/kg/day ( 13 9 mg/kg/day divided by 10) 
was used in the models for the robin, heron, woodcock, wren, and hawk (Hill and Camardese, 1986). 
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APPENDIX M. 1 
CONCENTRATIONS OF THE 

ECOLOGICAL CONTAMINANTS OF CONCERN 



SITE 11 - TERRESTRIAL RECEPTOR MODELS 
NAVAL WEAPONS STATION YORKTOWN 

Surface Soil Surface Soil 

Ecological Contaminant Mean Maximum 

Antimony 0.43 1 

Beryllium 0.15 0.47 

chromium 11.24 48.9 

Copper 45.5 220 

Iron 7827.69 19300 

Lead 25.88 48.5 

Bis (2-ethylhexyl)phthalate maximum concentrations is greater than the mean 



SITE 11 - AQUATIC RECEPTOR MODELS 
NAVAL WEAPONS STATION YORKTOWN 

Sediment Sediment 
Ecological Contaminant Mean Maximum 
of Concern b3k) @-@W 
Aluminum 4122 5850 
Cobalt 2.24 4.1 
Silver 0.59 1.2 
Vanadium 9.52 14.6 



SITE 17 SOIL AREA OF CONCERN - TERRESTRIAL RECEPTOR MODELS 
NAVAL WEAPONS STATION YORKTOWN 

Surface Soil Surface Soil 
Ecological Contaminant Mean Maximum 
of Concern (mg/kg) ~wdks) _ 
Acenaphthene 0.2575 0.43 
Acenaphthylene 1.14875 2.8 
Anthracene 0.6Q5 11 

IBenzofaJanthracene ~ \~ ,..-- ~_... --__ 
I 

-.- -- 
I 

“.< 

Benzo(a)pyrene 3.235 I 9.5 I 

Benzo@)fluoranthene 3.1975 1 8.5 Benzo~~.h.ikervlene 1.71175 1 5 I 

Benzo(k)fluoranthene I .0785 3 - 

Bis(Z-ethylhexyllphthalate 0.24375 0.17 

Carbazole 0.28 0.54 
Chrwene 2.745 76 

Dibenzo(a,h)anthracene 0.63 1.7 

Dibemofuran 0.3975 0.38 

Fluoranthene 2.8525 5.9 
Fluorene 0.3075 n 51 

-I 
1.48675 1 4.3 
0.2855 1 

t 
0.094 

0.4 I 0~79 I 

Indeno( 1,2,3-cd)pyrene 
Methyluaphthalene,Z- 
Naphthalene 

Phenanthrene 1 X825 4.4 

Pyrene 3.5925 9.5 

AlUtiUUl 4675 5230 
Ben/Ilium 0.17 0.29 
lchromium I 78 I 9a I 

Cyanide 
Iron 

.- _. . 
0.12 0.19 

5647.5 7380 

Lead 24.83 29 

Mercury 0.08 0.13 
Nickel 3.65 4.5 

Vanadium 12.15 14.6 
zinc 51.38 124 



SITE 17 PROPER - TERRESTRIAL RECEPTOR MODE 
NAVAL WEAPONS STATION YORKTOWN 

Surface Soil Surface Soil 

Ecological Contaminant Mean Maximum 

of Concern 
Benzo(a)anthracene ! 0.1812 1 0.26 I 
Benzo(a)pyrene 0.1911 0.2 
Benzo(b)fIuoranthene 0.17315 0.29 
BenzofkWluoranthene 0.1759 0.14 

B&(2-ethylhexyl)phthalate I 0.2237 1 1.3 Carbazole 1 0.19465 I 0.065 
L I 
Chrysene 1 0.16985 1 0.3 
Dibenzofuran I 0.2019 i 0.043 
Fluoranthene 0.19525 0.55 
Indeno( 1,2,3-cd)pyrene 0.18995 0.11 
Phenanthrene 0.2283 0.64 
Pyrene 0.18695 0.46 
Ahunimun 4559 7950 
chronlium 6.46 15 
Copper 4.09 27.6 
Cyanide ! 0.11 ! 0.26 I 
Iron 5411 12300 
Lead 9.15 19.4 
Mercury 0.08 0.19 
Nickel 3.1 6.2 
Vanadium ! 11.93 ! 19 I 

,LS 

Zinc I 15.3 I 39.9 I 



APPENDIX M.2 
SITE 11 TERRESTRIAL RECEPTOR MODELS 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

American Woodcock 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.1650000 kg 
0.0830000 kg/day 
0.0169380 L/day 
0.0075000 kg/day 

Magimum Concentrations 
Soil Water Earthworm 

Ecological Contaminant Concentration Concentration Concentration Dose I NOAEL I LOAEL 1 NOAEL 1. LOAEL 1 
of Concern 
Bis(2-ethylhexyl)phthalate 
amino-Dinitrotoluene 
Trinitrotoluene,2,4,6- 
, Aluminum 

@g/kg) (m@-d bwk) GMWW QwWdW OwWW HQn HQI 
0.12 0 0.12 0.065818182 1.11 11.1 5.93E-02 5.93E-03 
0.59 0 0.59 0.323606061 0 0 NA NA 
0.37 0 0.37 0.202939394 3 30 6.76E-02 6.76E-03 

10300 - I 0 . 10300 .5649.393919. 1097 I 1097 .slsE+nl. 515E-knn, I 

-1 
I -- I --.------ I --_.. I -__ - . - - - - - - . - - - - - 

Antimony 1 0 I 1 IO.548484848 1 0 0 1 NA 1 NA 
Beryllium 0.47 0 0.47 0.257787879 0 0 NA NA 
Chromium 48.9 0 48.9 26.82090909 0.1 10 2.68E+O2 2.68E+00 
Copper 220 0 220 120.6666667 0.235 2.35 5.13E+O2 5.13E+Ol 

10585.75758 100 1000 l.O6E+O2 l.O6E+Ol - Iron 19300 0 19300 
Lead 48.5 0 48.5 26.60151515 0.3 3 s.s7E+o1 s.s7E+oo 
Mercury 1.6 0 1.6 0.877575758 0.01 0.1 8,78E+Ol 8.78E+OO 
Nickel 9.2 0 9.2 5.046060606 0 0 NA NA 
Silver 28 0 28 15.35757576 0 0 NA NA 
Vanadium 33.4 0 33.4 18.3 1939394 11.38 113.8 1.61E+oo 1.61E-01 
Zinc 76.7 0 76.7 42.06878788 13.9 139 3.03E+OO 3.03E-01 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 
HQl _ Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

American Woodcock 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.1650000 kg 
0.0830000 kg/day 
0.0169380 L/day 
0.0075000 kg/day 

Ecological Contaminant 

Aluminum 5623.85 0 5623.85 3084.596515 109.7 1097 2.81E+01 2.SlE+OO 
Antimony 0.43 0 0.43 0.235848485 0 0 NA NA 
Beryllium 0.15 0 0.15 0.082272727 10 0 NA NA 
Chromium 11.24 0 11.24 6.164969697 0.1 10 6.16E+Ol 6.16E-01 
Copper 45.5 0 45.5 24.95606061 0.235 2.35 l.O6E+02 l.O6E+Ol 
Iron 7827.69 0 7827.69 4293.369364 100 1000 4.29E-I-01 4.29E+OO 
Lead 25.88 0 25.88 14.19478788 0.3 3 4.73E-t01 4.73E+OO 
Mercury 0.21 0 0.21 0.115181818 0.01 0.1 l.l5E+Ol l.l5E+OO 
Nickel 4.6 0 4.6 2.523030303 0 0 NA NA 
Silver 6.67 0 6.67 3.658393939 0 0 NA NA 
Vanadium 12.8 * 0 12.8 7.020606061 11.38 113.8 6.17E-01 6.17E-02 
Zinc 42.47 0 42.47 23.29415152 13.9 139 1.68E+oo 1.6SE-01 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 
HQ1 _ Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

American Woodcock 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.1693800 kg 
0.1304226 kg/day 
0.0169380 L/day 
0.0135640 kg/day 

Maximum Concentrations 
Soil Water Earthworm 

Ecological Contaminant Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 
of Concern (w/kg) @@4 @xi&~ bdkdday) ~~g/kg/dv) b@k$W HQn HQ1 
Bis(2-ethylhexyl)phthalate 0.12 0 0.12 0.1020096 1.11 11.1 9.19E-02 9.19E-03 
amino-Dinitrotoluene 0.59 n n 59 n 5fll547199 n n WA NA 

rTrinitrotoluene.2.4.6- I 0.37 

I Chromium 

, I , 
0 0.37 0.3 14529599 3 30 NA NA 

Aluminum 10300 0 10300 8755.823976 109.7 1097 7.98E+Ol 7.98E+OC 
Antimony 1 0 1 0.850079998 0 0 NA NA 
Beryllium 0.47 0 0.47 0.399537599 10 0 NA NA 

I 48.9 I 0 48.9 41.56891188 0.1 10 4.16E+O2 4.16E+OC 
Copper 220 0 220 187.0175995 0.235 2.35 7.96E+02 7.96ECOl 
Iron 19300 0 19300 16406.54395 100 1000 1.64E-t-02 l.64E+Ol 
Lead 48.5 0 48.5 41.22887989 0.3 3 1.37E+02 1.37E-t01 

0 1.6 1.360127996 0.01 0.1 1.36E+02 1.36E-t01 
‘35978 0 0 NA NA 

Silver 28 0 28 23.80223993 0 0 NA NA 
Vanadium 33.4 0 33.4 28.39267192 11.38 113.8 2.49Ei-00 2.49E-01 
Zinc 76.7 0 76.7 65.20113582 13.9 139 4.69E+OO 4.69E-01 

Mercury 1.6 I I I -.- 
Nickel 9.2 0 I I 9.2 1 7.820; 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 
HQ1 _ Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

American Woodcock 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.1693800 kg 
0.1304226 kg/day 
0.0169380 L/day 
0.0135640 kg/day 

Mean Concentrations 

I Ecological Contaminant 
Soil Water Earthworn 

I Concentration I Concentration I Concentration I Dose 1 NOAEL 1 LOAEL I NOAEL I LOAEL I 
I of Concern 
(Bis(&eJhylh~~l>phthalate 1 0.12 I 0 I 0.12 0.1020096 1.11 11.1 9.19E-02 9.19E-03 

0.1615152 0 0 NA NA 
0.1190112 3 30 NA W 

0.19 I-- --~ 0 0.19 
0.14 0 0 14 

I”7 I , -t,d”Li 8 “I, -r.J”I-r 8 “” , 
0.43 0 0.43 0.365534399 1 0 0 1 NA 1 NA 1 
I? 1c n n 14 I I 1n I A ” 

ITA- I 
I lYli 

hTA I 

t 

amino-Dinitrotoluene 
Trinitrotoluene,2,4,6- 
Aluminum 
Antimony 
Beryllium 
Chromium 11.24 0 11.24 I n rrnonn,79 

Copper 45.5 0 45.5 38.67863989 
Iron 7S27.69 0 7827.69 6654.162697 
Lead 25.88 0 25.88 22.c------ . 

1 Y.JJ4077113 

0:2;5 
IV Y.3L)E-wl Y.32C-u 

2.35 1.65E+O2 1.65E+( 
100 1000 6.65E+01 6.65E+( 

1 
JUUWU34 1 U.3 I 3 17.33E-1-01 I7.33E+( -~. 

1 0.1785168 1 0.01 0.1 1 1.79E+OlI 1,79E+OO 1 
Mercury 0.21 0 0.21 -- Nickel 4.6 0 4.6 3.910367989 0 I 0 NA NA 
Silver 6.67 0 6.67 5.670033584 0 0 NA NA 
Vanadium 12.8 0 12.8 10.1 
Zinc 42.47 0 42.47 36. 

88102397-( 11.38 I 113.8 9,56E-01 9.56E-02 
.1028975 1 13.9 139 2.60E-t00 2.60E-01 

NA - Not Available 
HQ,, _ Hazard Quotient based on the NOAEL 
HQr _ Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Red-Tailed Hawk 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.9570000 kg 
0.4000000 kg/day 
0.0564600 L/day 
0.0028000 kg/day 

Maximum Concentrations 

Ecological Contaminant 
of Concern 

Soil Water Small Mammal 
Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

@WW WW OWk) bdWW) N&k&W @WWW HQn HQI 
IBis(2-ethylhexyl)phthalate 1 0.12 ! 0 1 0.12 ~0.050507837 1 1.11 
I amino-Dinitrotoluene I 0.59 I n I n 59 I !Trinitrotoluene.2.4.6- I I _ .- 

I I 
r.-_ 0.37 I 0 I 0.37 1 0.15573241 -.- .--- --, 

, I , 

Al~imnn 10300 0 10300 
Antimonv 1 n 1 

I) 3483mi 99 0 0 NA NA 
--_ --..)7 3 30 5.19E-02 5.19E-03 

4335.256008 109.7 1097 3.95E+Ol 3.95E-tOO 

I 11.1 1 4.55E-02 I 4.55E-03 I 

-. .-_-r I_ .- _. 
Beryllium 0.47 0 0.47 0.197822362 N 
Chromium 48.9 0 48.9 20.58194357 0 I I I 
Copper 220 0 220 92.59770115 0.235 2.35 13.94E+02 13.94E+Ol 

n 43n898643 I NA NA NA NA 
1\ NA NA NA 
.l 1 2.06E+02 2.06E+Ol 

Iron 19300 0 19300 8123.343783 100 1000 8.12E+Ol 8.12E+OO 
Lead 48.5 0 48.5 20.41358412 0.3 3 6.8OE+Ol 6.80E+oo 
Mercury 1.6 0 1.6 0.673437827 0.01 0.1 6.73E+Ol 6.73E+OO 
Nickel 9.2 0 9.2 3.872267503 NA NA NA NA 
Silver 28 0 28 11.78516196 NA NA NA NA 
Vanadium 33.4 0 33.4 14.05801463 11.38 113.8 1.24E+OO 1.24E-01 
Zinc 76.7 0 76.7 32.28292581 13.9 139 2.32E+OO 2.32E-01 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 
HQ1 _ Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Red-Tailed Hawk 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.9570000 kg 
0.4000000 kg/day 
0.0564600 L/day 
0.0028000 kg/day 

Mean Concentrations 

Ecological Contaminant 
Soil Water Small Mammals 

Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 
of Concern (wW M-@-d b3k9 (w&G@ GWWdayl ~wYWh9 HQn HQl 
Bis(2-ethylhexyl)phthalate 0.12 0 ‘. 0.12 0.050507837 1.11 11.1 4.55E-02 4.55E-03 
amino-Dinitrotoluene 0.19 0 0.19 0.079970742 0 0 NA NA 
Trinitrotoluene,2,4,6- 0.14 0 0.14 0.05892581 3 30 1.96E-02 1.96E-03 
Aluminum 5623.85 0 5623.85 2367.070825 109.7 1097 2.16E+Ol 2,16E+OO 
Antimony 0.43 0 0.43 0.180986416 0 0 NA NA 
Beryllium 0.15 0 0.15 0.063 134796 0 0 NA NA 
Chromium 11.24 0 11.24 4.730900731 0.1 1 4.73E+Ol 4.73E-t00 
Copper 45.5 0 45.5 19.15088819 0,235 2.35 8.15E+Ol 8,15E+OO 
Iron 7827.69 0 7827.69 3294.664088 100 1000 3,29E+Ol 3,29E+OO 
Lead 25.88 0 25.88 10.89285684 0.3 3 3.63E+01 3.63E+OO 
Mercury 0.21 0 0.21 0.088388715 0.01 0.1 8.84E+OO 8.84E-01 
Nickel 4.6 0 4.6 1.936133751 0 0 NA NA 
Silver 6.67 0 6.67 2.807393939 NA NA NA NA 
Vanadium 12.8 -0 12.8 5.387502612 11.38 113.8 4.73E-01 4.73E-02 
* 42.47 0 42.47 17.8755653 1 13.9 139 1,29E+00 1.29E-01 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 
HQr _ Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Red-Tailed Hawk 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

1.1340000 kg 
0.1120000 kg/day 
0.0646400 L/day 
0.0030000 kg/day 

Maximum Concentrations 

I I Soil Water 1 Small Mammal 1 1 
Ecological Contaminant Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOABL 
of Concern (w&9 (m@U @Wg) ~~g/kg/day) Odk~day~ @MJ&W~ JKb HQl 
Bis(2-ethvlhexvl)nhthalate 0.12 0 0.12 0.012169312 1.11 11.1 l.lOE-02 l.lOE-03 

. r iI* 

amino-Dinitrotoluene 0.59 0 0159 0!059832451 0 0. NA NA 
Trinitrotoluene,2,4,6- 0.37 0 0.37 0.037522046 3 30 NA NA 
Aluminum 10300 0 10300 1044.532628 109.7 1097 9.52E+OO 9.52E-01 
Antimony 1 0 1 0.101410935 0 0 NA NA 
Beryllium 0.47 0 0.47 0.047663 139 10 0 NA NA 
Chromium 48.9 0 48.9 4.958994709 0.1 1 4,96E+Ol 4.96E+OO 
Conner 220 0 220 22.3 1040564 0.235 2.35 9.49E+OI 9.49E+OO 

I z I I I I --.~ ~~ -~ I I I I 

Iron I 19300 I 0 I 19300 I 1957.231041 I 100 I 1000 I .~ -- ~- 1.96E+Ol I 1.96E+OO I 
Lead 48.5 0 48.5 4.918430335 0.3 3 1.64E-t01 1.64E+OO 
Mercury 1.6 0 1.6 0.162257496 0.01 0.1 1.62E+Ol 1.62E+OO 
Nickel 9.2 0 9.2 0.9329806 0 0 NA NA 
Silver 28 0 28 2.839506173 0 0 NA NA 
Vanadium 33.4 0 33.4 3.38712522 11.38 113.8 2.98E-01 2.98E-02 
Zinc 76.7 0 76.7 7.778218695 13.9 139 5.60E-01 5.6OE-02 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 
HQ1 _ Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Red-Tailed Hawk 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

1.1340000 kg 
0.1120000 kg/day 
0.0646400 L/day 
0.0030000 kg/day 

Mean Concentrations 

Ecological Contaminant 
of Concern 

Soil 
Concentration 

Water Small Mammal 
Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

b@J HQn HQ1 

/Copper 45.5 0 45.5 1 4.614197531 I 0 I Iron I 7827.69 I 0 I 7827.69 1 793.8133598 I 100 1000 7.94E+OO 7.94E-01 
Lead 25.88 0 25.88 1 2.624514991 1 0.3 3 8.75E+00 8.75E-01 

3.01 0.1 2,13E+OO 2.13E-01 Mercury ! 0.21 ! 0 1 0.21 1 0.021296296 1 t 
Nickel I 4.6 I 0 I 4.6 1 0.4664903 1 0 0 NA NA 
Silver 6.67 0 6.67 1 0.676410935 1 0 0 NA NA 

1.38 113.8 NA NA Vanadium 12.8 I 0 I 12.8 1 1.298059965 I 1 
Zinc 42.47 0 42.47 1 4.306922: $99 1 13.9 I 139 1 3.10E-01 1 3.10E-02 ] 

NA - Not Available 
HQ, _ Hazard Quotient based on the NOAEL 
HQ1 _ Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

American Robin 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Bate 
Soil Ingestion Rate 

0.0773000 kg 
0.1175000 kg/day 
0.0108000 L/day 
0.0352500 kg/day 

Maximum Concentrations 
Soil Water Invertebrate 

Ecological Contaminant Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 
of Concern HQI 
Bis(2-ethylhexyl)phthalate 0.12 0 0.12 0.237128072 1.11 11.1 2.14E-01 2,14E-02 
amino-Dinitrotoluene 0.59 0 0.59 1.16587969 0 0 NA NA 
Trinitrotoluene,2,4,6- 0.37 0 0.37 0.73 114489 3 30 2.44E-01 2.44E-02 
Aluminum 10300 0 10300 20353.49288 109.7 1097 1.86E+O2 1.86E+Ol 
Antimonv 1 0 1 1 97hnh737 NA NA NA NA i 

Beryllium 
I -._. --- .-. * .-- _ ,_- *.-- * .-- 

0 I 0.47 lo.928751617 NA NA NA NA 
952 0.1 1 9.66E+O2 9.66E+Ol Chromium 1 48.9 I 0 48.9 1 96.62968! 

Copper 220 0 220 434.7347995 0.235 2.35 1.85E+03 1.85E+O2- 
Iron 19300 0 19300 38138.09832 100 1000 3.81E+02 3.81EcOl 
I Lead I ~~ I 48.5- 1 0 48.5 95.83926261 0.3 3 3.19E+02 3.19E+Ol 
Mercurv I 1.6 0 1.6 3.161707633 0.01 0.1 3.16E+O2 3.16E+Ol 
Nickel 9.2 0 9.2 18.17981889 NA NA NA NA 
Silver 28 0 28 55.32988357 NA NA NA NA 
Vanadium 33.4 0 I 33.4 I 66.00064683 -~- ~--I 11.38 I 113.8 5.8OE+OO 5.8OE-01 I -~-- ~~ I -.- 
Zinc 76.7 0 76.7 1 151.5643596 1 13.9 139 1 l.O9E+Ol 1 1.0 9E+00 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 
HQI _ Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

American Robin 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Bate 

0.0773000 kg 
0.1175000 kg/day 
0.0108000 L/day 
0.0352500 kg/day 

Mean Concentrations 

Ecological Contaminant 
of Concern 

Soil Water Invertebrate 
Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

WW (mg/L) (mg/kg) @@W~aY) Gw&s~M9 @dWW HQn HQl 
Bis(2-ethylhexyl)phthalate 0.12 0 0.12 0.237128072 1.11 11.1 2.14E-01 2.14E-02 
amino-Dinitrotoluene 0.19 0 0.19 0.375452781 0 0 NA NA 
Trinitrotoluene,2,4,6- 0.14 0 0.14 0.276649418 3 30 9,22E-02 9.22E-03 
Aluminum 5623.85 0 5623.85 11113.10592 109.7 1097 l.OlE+O2 l.OlE+Ol 
Antimony 0.43 0 0.43 0.849708926 NA NA NA NA 
Beryllium 0.15 0 0.15 0.296410091 NA NA NA NA 
Chromium 11.24 0 11.24 22.21099612 0.1 1 2.22E+O2 2.22E-cOl 
Copper 45.5 0 45.5 89.9110608 0.235 2.35 383E+O2 3.83E+Ol 
Iron 7827.69 0 7827.69 15468.04201 100 1000 1.55E+O2 1.55E+Ol 
Lead 25.88 0 25.88 51.14062096 0.3 3 1.70E-I-02 1.70E+O 1 

Mercury 0.21 0 0.21 0.414974127 0.01 0.1 4,15E+Ol 4.15E+O( 
Nickel 4.6 0 4.6 9.089909444 NA NA NA NA 
Silver 6.67 0 6.67 13.18036869 NA NA NA NA 
Vanadium 12.8 0 12.8 25.29366106 11.38 113.8 2.22E+OO 2.22E-01 
Zinc 42.47 0 42.47 83.92357697 13.9 139 6.04E+OO 6.04E-01 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 
HQi _ Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

American Robin 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Bate 

0.0810200 kg 
0.0976300 kg/day 
0.0113400 L/day 
0.0292890 kg/day 

Maximum Concentrations 

Ecological Contaminant 
of Concern 
Bis(2-ethylhexyl)phthalate 

Soil Water Invertebrate 
Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

@x&s) 
0.12 

(mg/L) 
0 

@g/kg) 
0.12 

@w&@-W @vdWcW~ OWkNaY) HQn HQI 
0.187981733 1.11 11.1 1,69E-01 1,69E-02 

I amino-Dinitrotoluene I 0.59 I 0 I 0.59 1 0.92424352 1 0 I 0 NA 1 NA 1 
rinitrotoluene.2.4.6- 0.37 0 0.37 10.579610343 1 

1 Nickel I 9.2 I 0 9.2 14.41193286 1 0 0 NA 1 NA ] 
Silver 28 0 28 43.86240434 0 0 NA NA 
Vanadium 33.4 0 33.4 52.32158233 11.38 113.8 4.60E+00 4.60E-01 
Zinc 76.7 0 76.7 120.1516576 13.9 139 8.64E+OO 8.64E-01 

NA - Not Available 
Ha. Hazard Quotient based on the NOAEL 
HQt _ Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

American Robin 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Bate 
Soil Ingestion Bate 

0.0810200 kg 
0.0976300 kg/day 
0.0113400 L/day 
0.0292890 kg/day 

Mean Concentrations 

Ecological Contaminant 
Soil Water Invertebrate 

Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

IBis(2-ethylhexyl)phthalate 1 0.12 ! 0 ! 0.12 10.187981733 1 
of Concern 

amino-Dinitrotoluene 
Trinitrotoluene,2,4,6- 

1 @x&9 ! (mg/L) ! (w&) 1 NdWW) 1 @g/kg/dW (w/kg/day) HQn HQl 
1.11 11.1 1.69E-01 1.69E-02 

I 0.19 I 0 0.19 lo.297637744 1 0 0 NA NA 
0.14 0 I 0.14 IO.2193 12022 1 3 30 NA NA 

0 Aluminum 1 5623.85 0 ! 5623.85 1 8809.842238 1 109.7 ! 1097 1 8.03E+Ol 1 8.03E+0’ 
I Antimonv I 0.43 I 0 I 0.43 I 0.67360121 I 0 I 0 I NA I NA - 
1 Bervllium 0.15 0 0.15 0.234977166 10 0 NA NA * 
Chromium 11.24 0 11.24 17.60762232 0.1 1 1,76E+-02 1.76E+01 
copper 45.5 0 45.5 71.27640706 0.235 2.35 3,03E+02 3.03E+Ol 
Iron 7827.69 0 7827.69 12262.18942 100 1000 1.23E+02 1.23E+01 
Lead 25.88 0 25.88 40.54139373 0.3 3 1.35E+02 1.35E-t01 
Mercury 0.21 0 0.21 0.328968033 0.01 0.1 3.29E+Ol 3.29E-t00 
Nickel 496 0 4.6 7.205966428 0 0 NA NA 
Silver 6.67 0 6.67 10.44865132 0 0 NA NA 
Vanadium 12.8 0 12.8 20.05 138484 11.38 113.8 1.76E+OO 1.76E-01 
Zinc 42.47 0 42.47 66.5298683 13.9 139 4.79E+OO 4.79E-01 

NA - Not Available 
HQ, _ Hazard Quotient based on the NOAEL 
HQr _ Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Marsh Wren 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Bate 
Soil Ingestion Bate 

0.0103800 kg 
0.0090652 kg/day 
0.0028026 L/day 
0.0009428 kg/day 

Soil 
/ ~ 

Water Invertebrate 
Concentration Concentration Concentratton fmqkq; Dose NOAEL LOAEL NOAEL L;F 

imdkd Cm&,> fmdkv/dav~ fmulkulclnv~ fmvkdrkd FTn - \ v -“I x---v -, \---v --0, ~---~--~ --, I k-‘-m --w ---.I c \A.‘~’ A-y WUJ , “Yll 

\ d , Zl ~--- , 0.12 0 0.12 0.1156992 1.11 11.1 l.O4E-01 l.O4E-02 
amino-Dinitrotoluene I 0.59 0 0.59 0.56885441 0 0 NA NA 

0.35673921 3 30 l.l9E-01 1,19E-02 Trinitrotoluene,2,4,6- 0.37 0 0.37 
Aluminum 10300 n I i n-mn 9wn RAW I In47 - in07 I a n4wh01 l 

Antimonv 1 

I Couoer 

[Lead 48.5 1 ~- ~ 0 I 48.5 46.7617609 0.3 3 1.56E+02 1.56E+Ol 
Mercury 1.6 0 1.6 1.54265603 0.01 0.1 1.54E+02 1.54E+01 
Nickel 9.2 0 9.2 8.87027218 0 0 NA NA 
“.. ^^ .T. I Silver I 28 I 0 I 2x I xi 9964x05 I n I n I NA I NA I 

0 
-- -_,___ .--- - .=- 

1 
I 

Vanadium 33.4 33.4 32.2029446 11.38 113.8 2.83E+OO 2.83E-01 
Zinc 76.7 0 76.7 73.9510735 13.9 139 5.32E+OO 1 5.32E-01 

I! Yron 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 
HQr _ Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Marsh Wren 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0103800 kg 
0.0090652 kg/day 
0.0028026 L/day 
0.0009428 kg/day 

IMean Concentrations I 

Ecological Contaminant 
Soil Water Invertebrate 

Concentration Concentration Concentration Dose NOAEL LOAEL 1 NOAEL 1 LOAEL 1 
of Concern (w3k) @dU HQ1 . 
Bis(2-ethylhexyl)phthalate 0.12 0 0.12 0.1156992 1.11 11.1 l.O4E-01 l.O4E-02 
amino-Dinitrotoluene 0.19 0 0.19 0.1831904 0 0 NA NA 
Trinitrotoluene,2,4,6- 0.14 0 0.14 0.1349824 3 30 4.50E-02 4.50E-03 
Aluminum 5623.85 0 5623.85 5422.29132 109.7 1097 4.94E+Ol 4.94E+OO 
Antimony 0,43 0 0.43 0.41458881 0 0 NA NA 
Beryllium 0.15 0 0.15 0.144624 10 0 NA NA 
Chromium 11.24 0 11.24 10.8371586 0.1 10 l.O8E+02 l.O8E+OO 
Copper 45.5 0 45.5 43.8692809 NA NA NA NA 

I Iron I 7827.69 I 0 I 7827.69 I 7547.14574 I 100 I 1000 I 7.55E+Ol, 7.55E+OO I 
Lead 25.88 0 25.88 24.9524613 0.3 3 8.32E+Ol 8.32E+OO 
Mercury 0.21 0 0.21 0.2024736 0.01 0.1 2,02E+01 2.02E+OO 
Nickel 4.6 0 4.6 4.43513609 0 0 NA NA 
Silver 6.67 0 6.67 6.43094733 0 0 NA NA 
Vanadium 12.8 0 12.8 12.3412482 11.38 113.8 1.08E-t-00 l.O8E-01 
Zinc 42.47 0 42.47 40.947876 13.9 139 2.95E+00 2.95E-01 

NA - Not Available 
Ha _ Hazard Quotient based on the NOAEL 
HQ1 _ Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Marsh Wren 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Bate 
Water Ingestion Bate 
Soil Ingestion Rate 

0.0161000 kg 
0.0036000 kg/day 
0,004OOOO L/day 
0.0009428 kg/day 

Soil Water 
Concentration Concentration 

@MW (m&L) 
0.12 

Invertebrate 
Concentration 

(m&z) 
\ Y  I \ Y  VI \ WV ,I x WV il \ Y” d, .&I .I 

\ ” ,rII 
0 0.12 0.03385924 1.11 11.1 3.05E-02 3,05E-03 

amino-Dinitrotoluene 0.59 0 0.59 0.16647458 0 0 NA NA 
Trinitrotoluene,2,4,6- 0.37 0 0.37 0.10439931 3 30 NA NA 
I Aluminum I 10300 I 0 I 10300 1 2906.2512 1 109.7 -.. _. 1097 2.65E+Ol 2.65E+00 I I I -. _.-~ -- 

Antimonv I 1 I 0 I 1 1 0.28216031 1 

1 Lead I 48.5 1 0 I 48.5 1 13.6847751 1 0.3 I 3 14.56E-t-0114,56E+OO 1 
Mercury 1.6 0 1.6 0.4514565 0.01 0.1 4.51E+Ol 4.5lE+00 
Nickel 9.2 0 9.2 2.59587486 0 0 NA NA 
Silver 28 0 28 7.9004887 0 0 NA NA 
Vanadium 33.4 0 33.4 9.42415437 1 11.38 113.8 8,28E-01 8.28E-02 
Zinc 76.7 0 76.7 21.6416958 1 13.9 139 1.56E+00 1.56E-01 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 
HQt _ Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Marsh Wren 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0161000 kg 
0.0036000 kg/day 
0.0040000 L/day 
0.0009428 kg/day 

Mean Concentrations 

Ecological Contaminant 
nfPnnrf=r?l “I VVAIVIIII 

Bis(2-ethylhexyl)phthalate 
amino-Dinitrotoluene 
Trinitrotoluene,2,4,6- 
1 ~UII1111Wlll 
Antimony 
Beryllium 
Chromium 
Copper 

Iron 
T .ead 
1 Mercury 

Soil Water Invertebrate 
Concentration Concentration Concentration 

fmulkvl Cm dl .j fmdke’r x---v --D, t---u -, ‘--CI ---I --.LII --xi’ , 

0.12 0 0.12 0.03385924 1.11 11.1 3.05E-02 3.05E-03 
0.19 0 0.19 0.05361046 0 0 NA NA 
0.14 0 0.14 0.03950244 3 30 NA NA 

-.--4.-- 5623.85 1586.82726 109.7 1097 1.45E+Ol 1.45E+00 
0.43 0 0.43 0.12132893 0 0 NA NA 
0.15 0 0.15 0.04232405 10 0 NA NA 
11.24 0 11.24 3.17148189 0.1 10 3.17E+Ol 3.17E-01 
45.5 0 45.5 12.8382941 0.235 2.35 5.46E+Ol 5.46E+OO 

I 7827.69 1 0 7827.69 2208.66344 100 1000 2.21E+Ol 2.21E+OO 
25.88 I 0 25.88 7.30230884 0.3 3 2.43E+Ol 2.43E+OO 

I 0.21 I 0 0.21 0.05925367 0.01 0.1 5.93E+OO 5,93E-01 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 
HQi _ Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Red Fox 
(Conservative Inputs) 
Body Weight 
Food Ingestion Bate 
Water Ingestion Rate 
Soil Ingestion Rate 

4.5300000 kg 
0.5895500 kg/day 
0.3854750 L/day 
0.0165074 kg/day 

Maximum Concentrations 
Soil Water Small Mammal 

Ecological Contaminant Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 
of Concern b@W (m@J (m&k& (m&rr/dav) (mg/krx/dav) (m&ktidav) HO, HO, 
Bis(2-ethvlhexvl)nhthaIate 0.12 ( , I ’ 0:12”’ ‘0.;;16;54;’ ’ o’.li33 ” ’ ;.& ” xAz . I +,I 1 8.76E-02 8.76E-03 
amino-Dinitrotoluene 0.59 0 0.59 0.07893463 1.76 17.63 4.48E-02 4.4&E-03 
Trinitrotoluene,2,4,6- 0.37 0 0.37 0.04950138 0.2 2 NA NA 

I 
I I I I --.~.----- I ~.~ 3 19.3 7.14E+02 7.14E+01 

I Antimonv I 1 I 0 I 1 I 0.13378751 I 0.035 I 0.35 I 3.82E+00 I 3.82E-01 I 
I Aluminum I 10300 I 0 I 10300 I 1378.01131 I 1.9: 

Beryllium 0.47 0 0.47 0.06288013 1.3 5.4 4.84E-02 l.l6E-02 
Chromium 48.9 0 48.9 6.54220902 0.025 0.25 2.62E+02 2.62E+Ol 
Copper 220 0 220 29.4332512 1 10 2.94E-I-01 2.94E+OO 
Iron 19300 0 19300 2582.09886 50 500 5.16E+01 5.16E+00 
(Lead ! 48.5 ! 0 ! 48.5 1 6.48869402 1 O,l! 

I Silver I 2s- I 0 I- -2s- 
Vanadium 1 33.4 ! 0 33.4 1 4.46850268 1 0.2 2 2.23E+Ol 2.23E+OO 

250 4.10E-01 4.10E-02 1 Zinc I 76.7 0 I 76.7 1 10.2615017 1 25 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 
HQr _ Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Red Fox 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

4.5300000 kg 
0.5895500 kg/day 
0.3854750 L/day 
0.0165074 kg/day 

Mean Concentrations 
I I Snil I watc=w Small Mammal I I I I 
I I 

U”l. 1. WCIl “~I*,+*~ *.IU*.YI*U* 
Ecological Contaminant Concentration I Concentration Concentration I I Dose I NOAEL I LOAEL 1 NOAEL 1 LOAEL ) 
of Concern bwk3 
Bis(2-ethylhexyl)phthalate 0.12 
amino-Dinitrotoluene 0.19 
Trinitrotoluene,2,4,6- 0.14 
,Ahm-iinum 5623.85 , 

(mg/L) 
0 
0 
0 
0 I 

OWW 
0.12 
0.19 
0.14 

5623.85 

W&Nay) @w/kg/day) @g/kg/dv~ HQn HQI 
0.0160545 0.1833 1.833 8.76E-02 8.76E-03 
0.02541963 1.76 17.63 1.44E-02 1.44E-03 
0.01873025 0.2 2 NA NA 

. 75” nnnQL1 1 a7 la 2 3 amum 3 anr;~ol, 

Antimony ! 0.43 0 0.43 I I) 05752863 I 0035 I 0.35 1 1.64E+OO 1 1.64E-011 
Beryllium 
Chromium 

I -.-------- I _.._- I I -‘- ~~ I ~~. 

1 0.02006813 1 1.3 I 5.4 1 1.54E-02 1 3.72E-03 1 
.24 0 I 11.24 1 1.50377156 1 0.025 0.25 I6.02E+OlI 6,02E+OO 1 

Copper 
Iron 
Lead 25.88 0 LJ.00 1 3.4UL4LUU4 1 “.IJ I 1.-J , L.JIJi~“l, L.JlUT”” 
IMercurv I----- 0.21 1- 0 0.21 1 0.02809538 1 0.01 ! 0.5 1 2.SlE+OO 1 5.62E-02 1 
Nickel 4.6 0 4.6 0.61542253 62.5 625 9.85E-03 9.85E?-04 
Silver 6.67 0 6.67 0.89236266 1.81 18.1 4.93E-01 4.93E-02 
Vanadium 12.8 0 12.8 1.71248007 0.2 2 8.56E+OO 8.56E-01 
Zinc 42.47 0 42.47 5.68195536 25 250 2.27E-01 2.27E-02 

NA - Not Available 
Ha _ Hazard Quotient based on the NOAEL 
HQi _ Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Red Pox 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

5.0000000 kg 
0.3200000 k@day 
0.2752000 L/day 

~0.0090000 kg/day 

Maximum Concentrations 
Soil I Water I Small Mammal I I I I 

I Ecological Contaminant [ Concentration 1 Concentration 1 Concentration 1 Dose 1 NOAEL 1 LOAEL 1 NOAEL 1 LOAEL 1 
I of Concern 
Bis(2-ethylhexyl)phthalate 0.12 0 0.12 
amino-Dinitrotoluene 0.59 0 0.59 
Trinitrotoluene.2.4.6- 0.37 0 0.37 

1. lb 1 11.65 I L 

I 0.024346 1 3 I 30 I I I I _.-. _._- .- .- I -- -.--- -- -.-- - - 
Aluminum I 10300 I 0 10300 1 677.74 1 1.93 19.3 1 3.51E+02 1 3.51E+O. 
Antimony 1 0 1 0.0658 0.035 0.35 l.SSE+OO l.SSE-01 
Beryllium 0.47 0 0.47 0.030926 1.3 5.4 2.3SE-02 5.73E-03 
Chromium I 48.9 I 0 I 48.9 1 3.21762 1 0.025 1 0.25 1 1.29E+O2 1 1,29E+Ol 
Conner 220 0 220 1 14.476 1 1 I 10 I 1.45E+Ol I 1.45E+OO 

I. 

Iron 19300 0 19300 1269.94 50 500 2.54E+Ol 2.54E+OO 
Lead 48.5 0 48.5 3.1913 0.15 1.5 2.13E+Ol 2.13E+OO 
Mercury 1.6 0 1.6 0.10528 0.01 0.5 l.O5E+Ol 2.11E-01 
Nickel 9.2 0 9.2 0.60536 62.5 625 9.69E-03 9.69E-04 
I Silver I 28 I 0 I 2s 1 1.8424 1 1.81 I 18.1 1 l.O2E+OO I l.O2E-01 I 
Vanadium 33.4 0 33.4 2.19772 0.2 2 l.lOE+Ol l.lOE+OO 
Zinc 76.7 0 76.7 5.04686 25 250 2.02E-01 2.02E-02 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 
HQ1 _ Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Red Fox 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

5.0000000 kg 
0.3200000 kg/day 
0.2752000 L/day 
0.0090000 kg/day 

Mean Concentrations 

Trinitrotoluene,2,4,6- I 0.14 I 0 
Aluminum 5623.85 0 
Antimony 0.43 0 
Beryllium 0.15 0 
Chromium 11.24 0 
Copper 45.5 0 
Iron ! 7827.69 ! 0 
Lead 25.88 0 
Mercury 0.21 0 
Nickel 4.6 0 
Silver 6.67 0 
Vanadium 12.8 0 
Zinc 42.47 0 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 
HQ1 _ Hazard Quotient based on the LOAEL 

_.__. -_ - 
I 

1 0.012502 1 1.76 I 17.63 
0.14- 0.009212 3 30 

5623.85 370.04933 1.93 19.3 
0.43 0.028294 0.035 0.35 
0.15 0.00987 1.3 5.4 
11.24 0.739592 0.025 0.25 
45.5 2.9939 1 10 

7827.69 515.062002 50 500 
25.88 1 1.702904 1 0.15 ! 1.5 
0.21 0.013818 0.01 0.5 
4.6 0.30268 62.5 625 
6.67 0.438886 1.81 18.1 
12.8 0.84224 0.2 I 2 

42.47 2.794526 25 250 

I NOAEL LOAEL 

HQn HQ1 
4.3 lE-02 4.3 lE-03 
7.1OE-03 7.09E-04 
3.07E-03 3.07E-04 
1.92E+02 1,92E+01 
S.OSE-01 S.OSE-02 
7.59E-03 1.83E-03 
2.96E+Ol 2.96E+OO 
2.99EC00 2.99E-01 
l.O3E+Ol l.O3E+OO 
l.l4E+Ol l.l4E+OO 
1.38E+00 2.76E-02 
4.84E-03 4.84E-04 
2.42E-01 2.42E-02 
4.21E+OO 4.21E-01 
l.l2E-01 l.l2E-02 
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Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Short-Tailed Shrew 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0150000 kg 
0.0093000 kg/day 
0.0033450 L/day 
0.0009672 kg/day 

Mean Concentrations 

I I Soil I Water Invertebrate I I I 1 
IEcological Contaminant 1 Concentration I Concentration I Concentration I Dose I NOAEL I LOAEL 1 NOAEL I LOAEL I 
of Concern (mg/L) HQl 
B&(2-ethylhexyl)phthalat 0.12 0 0.12 0.0821376 0.1833 1.833 4.48E-01 4.48E-02 
amino-Dinitrotoluene 0.19 0 0.19 0.1300512 1.76 17.63 7.39E-02 7.38E-03 
Trinitrotoluene,2,4,6- 0.14 0 0.14 0.0958272 7.5 35.7 1.28E-02 2,68E-03 
Aluminum 5623.85 0 5623.85 3849.412848 1.93 19.3 1.99E+03 1.99E+02 
Antimony 0.43 0 0.43 0.2943264 0.035 0.35 8.41E+OO 8.41E-01 
Beryllium 0.15 0 0.15 0.102672 1.3 5.4 7.90E-02 1.90E-02 
Chromium 11.24 0 11.24 7.6935552 0.025 0.25 3.08E3+02 3.08E+Ol 
Copper 45.5 0 45.5 31.14384 1 10 3.11E-t01 3.11E-I-00 
Iron 7827.69 0 7827.69 5357.897251 50 500 l.O7E+02 l.O7E+Ol 
Lead 25.88 0 25.88 17.7143424 0.15 1.5 l.l8E+O2 l.lSE+Ol 
Mercury 0.21 0 0.21 0.1437408 0.05 0.5 2.87E-tOO 2.87E-01 
Nickel 4.6 0 4.6 3.148608 62.5 625 5.04E-02 5.04E-03 
Silver 6.67 0 6.67 4.5654816 1.81 18.1 2.52E+OO 2.52E-01 
Vanadium 12.8 0 12.8 8.761344 0.2 2 4.38E+Ol 4.38E+OO 
Zinc 42.47 0 42.47 29.0698656 25 250 l.l6E+oo l.l6E-01 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 
HQi . Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Short-Tailed Shrew 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Bate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0167980 kg 
0.0093229 kg/day 
0.0037459 L/day 
0.0009672 kg/day 

Maximum Concentrations 

Ecological Contaminant 
Soil Water Invertebrate 

Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 
of Concern (WV HQI 
Bis(2-ethylhexyl)phthalate 0.12 0 0.12 0.073509394 0.54 1.833 1.36E-01 4.01E-02 
amino-Dinitrotoluene 0.59 0 0.59 0.361421187 1.76 17.63 2.05E-01 2.05E-02 
Trinitrotoluene,2,4,6- 0.37 0 0.37 0.226653965 3.4 34 6.67E-02 6.67E-03 
Aluminum 10300 0 10300 6309.5563 16 1.93 19.3 3.27E+03 3.27E+02 
Antimony 1 0 1 0.612578283 0.035 0.35 1.75E+01 1.75E+00 
Beryllium 0.47 0 0.47 0.287911793 1.3 5.4 2.21E-01 5.33E-02 
chromilml 48.9 0 48.9 29.95507805 0.025 0.25 1.2OE.t03 1.2OE+02 
Copper 220 0 220 134.7672223 1 10 1.35E-t02 1.35E+Ol 
Iron 19300 0 19300 11822.76086 50 500 2.36E+O2 2.36E+Ol 
Lead 48.5 0 48.5 29.71004673 0.15 1.5 1.98E+O2 1,98E+Ol 
Mercury 1.6 0 1.6 0.980125253 0.05 0.5 1.96E-tOl 1.96E+OO 
Nickel 9.2 0 9.2 5.635720205 62.5 625 9.02E-02 9.02E-03 
Silver 28 0 28 17.15219193 1.81 18.1 9.48E+OO 9.48E-01 
Vanadium 33.4 0 33.4 20.46011466 0.2 2 l.O2E+O2 l.O2E+Ol 
Zinc 76.7 0 76.7 46.98475432 25 250 1.88E+oo l.SSE-01 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 
HQi _ Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Short-Tailed Shrew 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0167980 kg 
0.0093229 kg/day 
0.0037459 L/day 
0.0009672 kg/day 

Mean Concentrations 

Ecological Contaminant 
of Concern 

Soil Water Invertebrate 
Concentration Concentration Concentration Dose 

@x&9 OwW hidk) Ow’kdday) 
Bisf2-ethvlhexvl)nhthalat 0.12 0 0.12 0.073509394 
amino-Dinitrc Jtoluene I 0.19 I I 0.19 IO. 116389874 
Trinitrotoluene,2,4,6- I 0.14 I 0 I 0.14 1 0.08576096 
Aluminum 5623.85 0 5623.85 13445.048378 

I Antimonv -1 0.43 I I 0.43 10.263408662 
LBeryllium 1 0.15 ! 0 ! 0.15 IO.091886742 
Chromium I 11.24 I 0 I 11.24 16.885379902 
Conaer 45.5 0 45.5 1 27.8723 1188 
Iron 7827.69 1 0 1 7827.69 14795.072901 
Lead 25.88 0 25.88 15.85352597 
Mercury 0.21 0 0.21 0.128641439 
Nickel 4.6 0 4.6 2.817860102 
Silver 6.67 0 6.67 4.085897148 
Vanadium 12.8 0 12.8 7.841002024 
Zinc 42.47 0 42.47 26.01619968 

NOAEL LOAEL NOAEL LOAEL 

1 10 2.79E+01 2.79E+00 
50 500 9.59E+Ol 9.59E+OO 

0.15 1.5 l.O6E+02 l.O6E+Ol 
0.05 0.5 2.57E+OO 2.57E-01 
62.5 625 4.51E-02 4.51E-03 
1.81 18.1 2,26E+OO 2.26E-01 
0.2 2 3.92E+Ol 3.92E+OO 
25 I 250 1 1,04E+OO 1 1,04E-01 

NA - Not Available 
HQD _ Hazard Quotient based on the NOAEL 
HQr _ Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Meadow Vole 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Bate 

0.0170000 kg 
0.0059500 kg/day 
0.0035700 L/day 
0.0001428 kg/day 

Maximum Concentrations 
Soil Water Vegetation 

Ecological Contaminant Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 
of Concern W-dki9 @M-J @WW bg/kg/daY) @g/kg/W @dWW HQn HQI 
Bis(2-ethylhexyl)phthalat 0.12 0 0.12 0.043008 0.54 1.833 7.96E-02 2.35E-02 
amino-Dinitrotoluene 0.59 0 0.59 0.211456 1.76 17.63 1.20E-01 1.20E-02 
Trinitrotoluene,2,4,6- 0.37 0 0.37 0.132608 7.5 35.7 1.77E-02 3,71E-03 
Aluminum 10300 0 10300 3691.52 1.93 19.3 1,91E+03 1.91E+02 
Antimony 1 0 1 0.3584 0.035 0.35 l.O2E+01 l.O2E+OO 
Beryllium 0.47 0 0.47 0.168448 1.3 5.4 1.30E-01 3.12E-02 
Chromium 48.9 0 48.9 17.52576 0.025 0.25 7.01E+02 7.01E+Ol 

220 0 220 78.848 1 10 7.88E+Ol 7,88E+OO i Copper 
Iron 19300 0 19300 6917.12 50 500 1.38E-i-02 1.38E+Ol 
Lead 48.5 0 48.5 17.3824 0.15 1.5 l.l6E+O2 l.l6E+Ol 
Mercury 1.6 0 1.6 0.57344 0.05 0.5 l.l5E+Ol l.l5E+OO 
Nickel 9.2 0 9.2 3.29728 62.5 625- 5.28E-02 5.28E-03 
Silver 28 0 28 10.0352 1.81 18.1 5.54E+00 5.54E-01 

I Vanadium I I 33.4 
7617 

I I 0 I , 33.4 __. I 11.97056 --._ --- I 02 -.- 2 5.99E+Ol 5.99E+OO 
Zinc I 0 I 76.7 1 27.48928 1 25 250 l.lOE-t.00 l.lOE-01 

. 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 
HQi _ Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Meadow Vole 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0170000 kg 
0.0059500 kg/day 
0.0035700 L/day 
0.0001428 kg/day 

Mean Concentrations 

I I Soil 

I 

Water 
Ecological Contaminant Concentration I 

Vegetation 
Concentration Concentration Dose I NOAEL LOAEL ( NOAEL 1 LOAEL 1 

of Concern @dW 
Bis(2-ethylhexyl)phthalate 0.12 
amino-Dinitrotoluene 0.19 
Trinitrotoluene,2,4,6- 0.14 
Aluminum 5623.85 
Antimony 0.43 
Beryllium 0.15 
Chromium 11.24 
Copper 45.5 
Iron 7827.69 
Lead 25.88 
Mercury 0.21 
Nickel 4.6 
Silver 6.67 
Vanadium 12.8 
Zinc 42.47 

(mg/L) Owk) (WWday) ~wdk#W @g/kg/day) HQn HQl 
0 0.12 0.043 0.1833 1.833 2.35E-01 2.35E-02 
0 0.19 0.068 1.76 17.63 3.87E-02 3.86E-03 
0 0.14 0.050 7.5 35.7 6.69E-03 1.41E-03 
0 5623.85 2015.588 1.93 19.3 l.O4E+03 l.O4E+O2 
0 0.43 0.154 0.035 0.35 4.40E+OO 4,40E-01 
0 0.15 0.054 1.3 5.4 4.14E-02 9.96E-03 
0 11.24 4.028 0.025 0.25 1.61E+02 1.61E+Ol 
0 45.5 16.307 1 10 1.63E+Ol 1.63E-c00 
0 7827.69 2805.444 50 500 5.61E+Ol 5.61E+OO 
0 25.88 9.275 0.15 1.5 6.18E+Ol 6.18E+00 
0 0.21 0.075 0.05 0.5 1.51E+OO 1.51E-01 
0 4.6 1.649 62.5 625 2.64E-02 2.64E-03 
0 6.67 2.391 1.81 18.1 1.32E+OO 1.32E-01 
0 12.8 4.588 0.2 2 2.29E+Ol 2.29E+OO 
0 42.47 15.221 25 250 6.09E-01 6,09E-02 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 
HQ1 _ Hazard Quotient based on the LOAEL 

) 
‘i 

,f 



Site 11 
Naval Weapons Station Yorktown 
Yorktown? Virginia 

Meadow Vole 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Bate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0328600 kg 
0.0106795 kg/day 
0.0057505 L/day 
0.0002563 kg/day 

Maximum Concentrations 
Soil Water Vegetation 

Ecological Contaminant Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 
of Concern (m&e) (me/L) fm+z/k& (mdkdrlav~ (mdlz~/dnv~ Imdwfrlnv~ HO- FTC-h 

I \ ” VI I \ Y-l I \---‘7 --0, \---q --w --“?, \--c* --p --“!, .,-‘-p -‘w --=, --yl, ---a 
Bis(2-ethylhexyl)phthalate 1 0.12 0 I 0.12 0.039936 0.54 1.833 7.40E-02 2.18E-02 
amino-Dinitrotoluene ! 0.59 j o-- - 1 t 3.59 0.196352 1.76 17.63 1.12E-01 l.llE-02 
(Trinitrotoluene,2,4,6- I 0.37 I 0 I 0.37 0.123136 2.6 26 4.74E-02 4.74E-03 
Aluminum 10300 I 0 I 10300 3427.84 1.93 19.3 1.78E+O3 1.78E+02 
Antimony 1 0 1 0.3328 0.035 0.35 9.51E-tOO 9.51E-01 
Beryllium ! 0.47 ! 0 I 0.47 0.156416 1.3 5.4 1.20E-01 2.90E-02 

I Chromium 
Copper 
Iron 
Lead 
Mercury 
Nickel 
Silver 
Vanadium 
/Zinc 

I 
.-._ 

I 
.-._ AY.I,.eSl V.“I” Y .I< “.d IY “1 “.,,,.Jl 

220 0 220 73.216 1 10 7.32E-t01 7.32E+00 
19300--- - 0 19300 6423.04 50 500 1.28E-t02 1.28E+Ol 

I ~-- 48.5 0 48.5 1 16.14 CO8 0.15 1.5 l.O8E+02 l.O8E+Ol 
1.6 0 1.6 0.53248 0.05 0.5 1,06E+ol l.o6E+oo 
9.2 0 9.2 3.06176 : 62.5 625 4.90E-02 4.90E-03 
28 0 28 9.3184 1.81 18.1 5.15E+OO 5.15E-01 

I 33.4 0 I 33.4 11.11552 0.2 2 5.56E+Ol 5.56E+OO 
I 76.7 I 0 76.7 25.52576 25 250 l.O2E+OO l.O2E-01 

NA i Not Available 
HQ= _ Hazard Quotient based on the NOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Meadow Vole 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Bate 

0.0328600 kg 
0.0106795 kg/day 
0.0057505 L/day 
0.0002563 kg/day 

Mean Concentrations 

Ecological Contaminant 
of Concern 
Bis(2-ethylhexyl)phthalate 

initrotoluene 

Soil Water Vegetation 
Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

OWW GwfU @@W OWkdday~ @%&Nay) OwdWday) HQn HQI 
0.12 0 0.12 0.040 0.54 1.833 7.40E-02 2.18E-02 
0.19 0 0.19 0.063 1.76 17.63 3.59E-02 3.59E-03 

Trinitrotoluene,2,4,6- 0.14 0 0.14 0.047 2.6 26 1,79E-02 1.79E-03 
Aluminum 5623.85 0 5623.85 1871.617 1.93 19.3 9.70E+02 9.70E+Ol 
Antimony 0.43 0 0.43 0.143 0.035 0.35 4.09E+00 4.09E-01 
Beryllium 0.15 0 0.15 0.050 1.3 5.4 3.84E-02 9.24E-03 
Chromium 11.24 0 11.24 3.741 0.025 0.25 1.5OE+O2 1.50E-t.01 
Conner 45.5 0 45.5 15.142 1 10 l.SlE+Ol 1.5lE+OO 
Iron 7827.69 0 7827.69 2605.055 50 500 5.2lE-cOl 5.2lE+OO 
Lead 25.88 0 25.88 8.613 0.15 1.5 5.74E+Ol 5.74E-tOO 
Mercury 0.21 0 0.21 0.070 0.05 0.5 1.4OE+OO 1.40E-01 
Nickel 4.6 0 4.6 1.531 62.5 625 2.45E-02 2.45E-03 
Silver 6.67 0 6.67 2.220 1.81 18.1 1,23E+00 1.23E-01 
Vanadium 12.8 0 12.8 4.260 0.2 2 2,13E+Ol 2.13E+OO 
Zinc 42.47 0 42.47 14.134 25 250 5.65E-01 5.65E-02 

NA _ Not Available 
HQn . Hazard Quotient based on the NOAEL 
HQr . Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorkto~v?~~, Virginia 

Deer Mouse 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0150000 kg 
0.0028500 kg/day 
0.0019000 L/day 
0.0000700 kg/day 

Maximum Concentrations 

Ecological Contaminant 
of Concern bdkd 
Bis(2-ethylhexyl)phthalate 0.12 

Soil Water Vegetation Invetebrate 
Concentration Concentration Concentration Concentration Dose NOAEL LOABL NOAEL LOAEL 

@w/L) 
0 

b-d@ 
0.072 

OWW~~~~ @&&W h#g/day) HQn HQI 
0.02336 0.1833 1.833 1.27E-01 1.27E-02 

0 I v. 4120 145 I V.LLL 6180 
I 

1 12005.066667 v.u ILVLOOO 1 1 1.93 .- I --.. 19.3 
. __ 
l.O4E+O3 .__- 

-..-- _- 
1 1 l.O4E+O2i 

amino-Dinitrotoluene 0.59 0 I 0.236 I 0.354 IO.1 14853333 1 1.76 I 17.63 1 6.53E-02 1 6.51E-03 
Trinitrotoluene,2,4,6- 0.37 0 A 1 In A .+_A AAPI~rlF.JJJ~ 75 35 7 1 9.608-03 1 2.02~~01 

Aluminum 10300 
Antimonv I 1 I 0 I I 04 I I n6 _.. I 0 194666667 I I -I-- ------. I 0.035 0.35 5.56E+OO 5.56E-01 
Beryllium 
IChromium 

I 0.47 I 0 I 0.188 0.282 10.091493333 I 1.3 5.4 7.04E-02 1,69E-02 
I 48.9 I 0 I 19.56 I 29 34 1 9.5192 1 0.025 0.25 3.81E-kO2 3.81E.i-01 

Copper 

Lead 
I .__ __--_ _.- .._____. 

I 48.5 I 0 19.4 I 29.1 19.441333333 I 

INickel 
- 

9.2 
-_ 

0 

I --.- I --.- _ 

Vanadium 33.4 13.36 20.04 6.501866667 
Zinc 76.7 0 30.68 46.02 14.93093333 25 I 250 1 5.97E-01 1 5.97E-C 

NA - Not Available 
HQ,, _ Hazard Quotient based on the NOAEL 

HQr _ Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Deer Mouse 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0150000 kg 
0.0028500 kg/day 
0.0019000 L/day 
0.0000700 kg/day 

Mean Concentrations 

Ecological Contaminant 
Soil Water Vegetation Invertabrate 

Concentration Concentration Concentration Concentration 
of Concern 

amino-Dinitrotoluene 
Trinitrotoluene,2,4,6- 
Aluminum 
Antimonv 

@vYW @x$4 @dW @vdW 
0.12 0 0.048 0.072 
019 0 0.076 0.114 

0 0.056 0.084 
-.-_ 
0.14 

5623.85 0 224954 3374.3 1 
n 4z 0 0.172 I 0.258 -. .- 

I I I 

0.15 I 0 I 0.06 I 0.09 I I 
11.24 0 4.496 6.744 

Beryllium 
Chromium 
Copper 45.5 0 18.2 27.3 
Iron 7827.69 0 3131.076 4696.614 
Lead 25.88 0 10.352 15.528 
Mercury 0.21 0 0.084 0.126 
Nickel 4.6 0 1.84 2.76 
Silver 6.67 0 2.668 4.002 
Vanadium 12.8 0 5.12 7.68 
Zinc 42.47 0 16,988 25.482 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 
HQr _ Hazard Quotient based on the LOAEL 

0.c 13698667 1 1.76 ! 17.63 1 2. 
07.735111 I & 7s I 35.7 

lOE-02 1 2.10E-03 
1 3.63E-03 7.63E-04 

- - - I - - .- I I -- -~-~ I 

94.77613 1 1.93 19.3 1 5.67E+02 i 5.67E+Ol 10 
0.08370667 1 0.035 1 0.35 1 2.39E+OO 1 2.39E-01 

n 07.97. I 13 -.- I 
I 

5.4 1 2.25E-02 1 
I---- I 

5,41E-03 
2,1--.---- 0.025 1 d.25 .75E+O( I8.75E+OlI8. 
8.85733333 1 10 18.86E+oo 8.86E-01 
1523.79o37 -“- 

sn 
-.. 

snn -__ I3.05E-cOl 3,05E+O( _.._ - .- . 

5.01797 
_- ._. 333 0.15 1.5 3.36E+Ol 3. .36E+O( 

7 I.04088 0.05 0.5 X.l8E-01 8.18E-02 
0.89546667 1 62.5 625 1 1.43E-02 1 1.43E-03 

31 I 7.17E-02 1.29842667 1 1.81 I 18.1 1 7.17E-I 
Tl rnlr(??-l?. 63-l 1 I 1 *co1 3 1 
8.26749333 1 25 I 250 I 3.31E-01 I 3,31E-02 1 

“4 / 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Deer Mouse 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0193600 kg 
0.0037752 kg/day 
0.0036784 L/day 
0.0000755 kg/day 

Maximum Concentrations 
Soil Water Vegetation Invetebrate 

Ecological Contaminant Concentration Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 
of Concern fmdkd (m v/T .b Irnulku~ fmuiku~ /tTlU/lrUl&T;l /mmfi-la--rl (mc&sr/davl HO.. HO, 

Iamino-Dinitrotoluene I 0.59 I 

I x---w ---I I \---v -/ \“‘W -=a, \“‘b, A.&,, \“‘&J ‘.W uu, , \“‘H IX&l UUJ ) 
Bis(2-ethylhexyl)phthalat I 

\--- ~ --c7 --, , --v, ---a 
0.12 I 0 0.048 0.072 0.02386798 0.1833 1.833 1.30E-01 1.30E-02 

0 0.236 0.354 0.11735088 1.76 17.63 6.67E-02 6.66E-03 
Trinitrotoluene,2,4,6- 0.37 0 0.148 0.222 0.07359292 3 30 2.45E-02 2.45E-03 
Aluminum 10300 0 4120 6180 2048.66787 1.93 19.3 l.O6E+O3 l.O6E+02 
Antimony 1 n I I nA Y.. I I n h- Y.” I nrannoo7o I nfK< “.I/““I, I I “.“Jd 0.35 5.68E+OO 5.68E-01 
Beryllium 0.47 0 I I 0 188 -.-11 I I 0.282 0.0934829 1.3 5.4 7.19E-02 1.73E-02 
Chromium 48.9 0 19.56 29.34 9.7261999 0.025 0.25 3.89E+02 3.89E+Ol 
Copper 220 0 88 132 43.7579545 1 10 4,38E+Ol 4.38E+OO 
Iron 19300 0 7720 11580 3838.76601 50 500 7.68E+Ol 7.68E+OO 
Lead 48.5 0 19.4 29.1 9.64663998 0.15 1.5 6.43E+Ol 6.43E+OO 
Mercury 1.6 0 0.64 0.96 0.31823967 0.05 0.5 6.36E+OO 6.36E-01 
Nickel 9.2 0 3.68 5.52 1.8298781 62.5 625 2.93E-02 2.93E-03 
Silver 28 0 11.2 16.8 5.56919421 1.81 18.1 3.08E+OO 3.08E-01 
Vanadium 33.4 0 13.36 20.04 6.643253 1 0.2 2 3,32E+Ol 3.32E+OO 

I 76.7 I 0 30.68 46.02 15.2556142 25 250 6.10E-01 6.10E-02 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 
HQi _ Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Deer Mouse 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0193600 kg 
0.0037752 kg/day 
0.0036784 L/day 
0.0000755 kg/day 

Mean Concentrations 

Ecoloaioal Contaminant 
Soil Water Vegetation Invertabrate 

Concentration Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

I “. 1‘ I ” I “.“-T” I V.1 
n I llllA 1 

rinirroto~uene,~,4,t- 
I..-:.-.- 

I “. I’+ I ” I “.“J” I “.““T , J.“‘/wtJY/ 

I 3349 5A 1174 71 1 

lBervllium I 0.15 I 0 0.06 I 0.09 1 0.02983497 1 1 

Copper 
Iron 
Lead 

Mercury 
Nickel 
Silver 
Vanadium 
Zinc 

It%.L I AI.3 I 

131.076 1 4696.6141 
.88 I 0 10,352 I 15.528 1 5.14752665 1 0. 

45.4 I u I 
7827.69 1 0 

25 

0.21 I 0 I 

I 6.67 I 0 I 

I 42.47 I 0 I 

7 

0.084 --0.126 1 
I 4.6 I ~. 0 I 1.84 I 2.76 lo.91493905 1 6: 

2.668 -7 4.002 1 
I 12.8 I- O I 5.12 I 7.68 1 2.54591736 1 C 

16.988 -I 25.482 1 
NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 

HQi _ Hazard Quotient based on the LOAEL 

,.05E-01 
13.11E+OO 

) i 
‘1 ,.c 



APPENDIX M.3 
SITE 11 AQUATIC RECEPTOR MODELS 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Largemouth Bass 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

1.1000000 kg 
0.1330000 kg/day 
0.0000000 L/day (No Data) 
0.0000000 kg/day (No Data) 

Maximum Concentrations 

/ 

Silver 1.2 0 0.6 I 0.6 0.145090909 
Vanadium I 14.6 0 7.3 7.3 1.765272727 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 

HQi _ Hazard Quotient based on the LOAEL 

Water 

I 

Invertebrate 

I 

Fish 
Concentration Concentration Concentration Dose 

@g/L) h&) b3fl<fd h@WW) 
0 2925 2925 707.3181818 
0 2.05 2.05 0.495727273 

NOAEL LOAEL 

W&Wy) bwdWdaY) 
NA NA 
NA NA 
NA NA 
NA NA 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Largemouth Bass 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

1.1000000 kg 
0.1330000 kg/day 
0.0000000 L/day (No Data) 
0.0000000 kg/day (No Data) 

Mean Concentrations 

Ecological Contaminant 
of Concern 
Aluminum 
Cobalt 
Silver 
Vanadium 

Sediment Water Invertebrate Fish 
Concentration Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

(mgk) (w/L) WW b&k) (mghdday) @g/kg/day) (mgflcg/day) HQn HQI 
4122 0 2061 2061 498.3872727 NA NA NA NA 
2.24 0 1.12 1.12 0.270836364 NA NA NA NA 
0.59 0 0.295 0.295 0.071336364 NA NA NA NA 
9.52 0 4.76 4.76 1.151054545 NA NA NA NA 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 

HQi _ Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Y o&town, Virginia 

Largemouth Bass 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

1.1000000 kg 
0.1330000 kg/day 
0.0000000 L/day (No Data) 
0.0000000 kg/day (No Data) 

Maxim& Concentrations 
I I I 

I Sediment I Water 
Ecological Contaminant Concentration Concentration 
of Concern GWW Nv&) 
Aluminum 5850 0 
Cobalt 4.1 0 
Silver 1.2 0 
Vanadium 14.6 0 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 

HQt _ Hazard Quotient based on the LOAEL 

Invertebrate 
Concentration 

bwkd 
2925 
2.05 
0.6 
7.3 t 

Fish 
Concentration 

bdk) 
2925 
2.05 
0.6 
7.3 

----I-- Dose NOAEL 

@wdWday) b&$W 
707.3181818 NA 

LOAEL NOAEL 

bwdWcW~ HQ, 
NA NA 
NA NA 
NA NA 
NA NA 

LOAEL 

HQI 
NA 
NA 
NA 
NA 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Largemouth Bass 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

1.1000000 kg 
0.1330000 kg/day 
0.0000000 L/day (No Data) 
0.0000000 kg/day .(No Data) 

Mean Concentrations 

I I I 
1 

Ecological Contaminant 
of Concern 
AlnminLlm 
Cobalt 

Silver 
Vanadium 

I Sediment Water Invertebrate Fish 
Concentration Concentration Concentration Concentration Dose NOAl% LOAEL NOAEL LOAEL 

(wk) (mf&) bw&Q (m&g) @u&WY) OWWday) b@dW HQn HQl 
I 4122 I 0 2061 2061 498.3872727 NA NA NA NA 

2.24 0 ! 1.12 1.12 1 0.27083636L 1 NA NA NA NA 

I 0.59 I 0 I 0.295 
1 

I 0.29s lo.071336364 NA NA NA NA 

9.52 0 4.76 4.76 1 1.151054545 NA NA NA NA 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 

HQi _ Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Great Blue Heron 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

2.2290000 kg 
0.6000000 kg/day 
0.1200000 L/day 
0.0540000 kg/day 

Maximum Concentrations 
Sediment Water Fish 

Ecological Contaminant Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 
of Concern bwk3) @WV bg/kg) @g/kg/daY) Ow&$W Ow&Nw) HQn HQl 
Aluminum 5850 0 58.50 1716.419919 109.7 1097 1,56Ei-01 1.56E+OO 
Cobalt 4.1 0 4.1 1.202960969 1 10 1.20E+OO 1,20E-01 
Silver 1.2 0 1.2 0.352086137 NA NA NA NA 
Vanadium 14.6 0 14.6 4.28371467 11.38 113.8 3.76E-01 3.76E-02 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 
HQI _ Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Great BIue Heron 
(Conservative Inputs) 
Body Weight 
Food Ingestion Bate 
Water Ingestion Bate 
Sediment Ingestion Rate 

2.2290000 kg 
0.6OOClOOO kg/day 
0.1200000 L/day 
0.0540000 kg/day 

Mean Concentrations 

Ecological Contaminant 
Sediment Water Fish 

Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 
of Concern (mg/L) @k) ~WWday) Mw’k&W @@@day) HQn HQl 
Aluminum 4122 0 4122 1209.415882 109.7 1097 l.lOE+Ol l.lOE+OO 
Cobalt 2.24 0 2.24 0.657227456 1 10 6.57E-01 6..57E-02 
Silver 0.59 0 0.59 0.173109017 0 0 NA NA 
Vanadium 9.52 0 9.52 2.793216689 11.38 113.8 2.45E-01 2.45E-02 

NA - Not Available 
Ha _ Hazard Quotient based on the NOAEL 
HQr _ Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Great Blue Heron 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Bate 

2.2680000 kg 
0.4082500 kglday 
0.1020600 L/day 
0.0360000 kg/day 

Maximum Concentrations 

Ecological Contaminant 
of Concern 

Sediment Water Fish 
Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

OWW @g/L) Mc3W b.WWdaY) N@Wday~ @dWday) HQn HQl 
Aluminmn 5850 0 5850 1145.882937 109.7 1097 l.O4E+Ol l.O4E+OO 
Cobalt 4.1 0 4.1 0.803097443 1 10 8.03E-01 S.O3E-02 
Silver 1.2 0 1.2 0.23505291 NA NA NA NA 
Vanadium 14.6 0 14.6 2.859810406 11.38 113.8 2.51E-01 2.51E-02 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 
HQi _ Hazard Quotient based on the LOAEL 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Great Blue Heron 
(Less Conservative Inputs) 
Body Weight 2.2680000 kg 
Food Ingestion Rate 0.4082500 kg/day 
Water Ingestion Rate 0.1020600 L/day 
Sediment Ingestion Rate * 0.0360000 kg/day 

Mean Concentrations 

Ecological Contaminant 
Sediment Water 

Concentration Concentration 
of Concern 
Aluminum 
Cobalt 
Silver 
Vanadium 

@v3Q) (mg/L) 
4122 0 
2.24 0 
0.59 0 
9.52 0 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 
HQi _ Hazard Quotient based on the LOAEL 

Fish 
Concentration Dose NOAEL LOAEL 

GWWdw~ 
1097 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Bullfrog 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

0.1428000 kg 
0.0101388 kg/day 
0.0000000 L/day (No Data) 
0.0005982 kg/day 

Maximum Concentrations 

Ecological Contaminant 
of Concern 
Aluminum 
Cobalt 
Silver 
Vanadium 

Sediment Water Invertebrate 
Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

OWW (wO h-&c) OwdWday) @vi&&-W @w&&W HQn HQI I 
5850 0 5850 439.8556418 NA NA NA NA 
4.1 0 4.1 0.308274894 NA NA NA NA 
1.2 0 1.2 0.090226798 NA NA NA NA 
14.6 0 14.6 1.09775938 NA NA NA NA 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 
HQ1 _ Hazard Quotient based on the LOAEL 

_. 



Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Bullfrog 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

0.1428000 kg 
0.0101388 kg/day 
0.0000000 L/day (No Data) 
0.0005982 kg/day 

Mean Concentrations 
I Sediment I Water 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 
HQ1 _ Hazard Quotient based on the LOAEL 





Site 11 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Bullfrog 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

0.1959000 kg 
0.0099419 kg/day 
0.0000000 L/day (No Data) 
0.0005866 kg/day 

Mean Concentrations 

Ecological Contaminant 
Sediment Water Invertebrate 

Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 
of Concern 
Aluminum 
Cobalt 
Silver 
Vanadium 

~wdk) O&U 
4122 0 
2.24 0 
0.59 0 
9.52 0 

bwks) OwdWday) N@@W Ow/kg/day) HQn 
4122 221.5338285 NA NA NA 
2.24 0.120387136 NA NA NA 
0.59 0.031709112 NA NA NA 
9.52 0.511645329 NA NA NA 

HQl 
NA 
NA 
NA 
NA 

i 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 
HQi _ Hazard Quotient based on the LOAEL 



APPENDIX M.4 
SITE 17 - SOIL AREA OF CONCERN 

TERRESTRIAL RECEPTOR MODELS 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

American Woodcock 
(Come-native inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.1650000 kg 
0.0830000 kg/day 
0.0169380 May 
0.0075000 kg/day 

soi 1 Water Earthworm 
Ecological Conta minant 1 Concentration Concentration Concentration Dose NOAEL 
of Concern I OWW I OwL) ) 

1 1 LOAEL 1 NOAETz 

Acenaphthene 0.43 
(mg/kg) 1 b@%f~Y) 1 b%WdaY) (mg/kg/day) HQ 

1 T.0AF.T. 

HQ, 
0 0.43 

Acew ‘_ * 
lo.235848485 1 10 100 2.36E-02 2.36E-03 

apnmylene 2.x 0 2.8 1.535757576 IO __ , rnn Anthracene IV.9 ’ c4E-OI 1.54E-02 1.J, 
1.1 0 1.1 0.603333333 10 Benzo(a)anthracene 100 3E-02 6.03E-03 6.5 ) 0 ) 6.0: 

6.5 3.565151515 lL.“.,d~\...,..~-~ 10 1 100 13.5 7E-01 3.57E-02 
-ruG”{‘,~J’w’Lc I 

nZ 
Y.5 I U I v.5 

Benzo(b)fluoranthene 1 8.5 
I5.21060606lI 10 1 

n 
100 1 5.21E-01 5.21E-02 

o+ ‘rr----*717l In I rnn lncm-m “LLl3iI-l ” 
[B&zo(g,h,i)perylene 

“.J 

I 
_” 

, I”” T.Y”*-“I -?.““UI-“L 5 0 5 2.742424242 f.““OI‘I-.-, hene I 1 , 10 1 , 100 2.74E.01 3 0 
1.6454545451 

1 1 2.-‘A=“’ 1 
3 

1 
10 1 inn I i CXF.~I I t 

?hthdnte n 17 n A,* an, 

Maximum Concentrations 

1 “.. , I ” I “.ll I”.” 

Dibenzo(a,h)anth 
Dibenzofuran 

Chrysene 7.6 0 7.6 
racene I 1.7 I 0 I 

)4.168484848) lo I inn 1 A 1’ 

17 1 ,I 01347474,I _. “.<“1717174 
I 

, 
0.38 I I 1 il7llXA7A?A7 

lo ) 
-“_ , ..A7E-01 4.17E-02 
100 1 9.32E-02 9.32E-03 

0 0.38 n I n 

dhalene 

I 0.29 I 0 I 0.29 
1 9.4 n 

100 ) 1000 
-.-_ _I -..%2E-03 
4.05E+Ol 4.05E+OO 

) 15.90606061) 0.3 1 3 5.3OE+Ol 5.3OE+OO 
1 nn712n303 I 0.01 I n i 7 1SF+nfl 7,3&01 4.5 “. A” “.“IIJ”_I Nickel , -._ ,.LUU.“” ,., 

0 4,5 2.468181818 
-o- 

I n 

113.8 

1 NA 1 
Vanadium 

NA 
14.6 0 

I I’_- 
14.6 8.007878788 1 

ZinG 
1.38 

124 
I 

, 
1 7.04E-02 

0 
I 7.04E-01 

124 68.01212121 1 .3.9 1 139 14.89E+OO 1 4.89E-01 

NA - Not Applicable 

HQ,,. Hazard Quotient based on the NOAEL 

HQI . Hazard Quotient based on the LOAEL 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

American Woodcock 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.1650000 kg 
0.0830000 kg/day 
0.0169380 Yday 
0.0075000 kgiday 

Mean Concentrations 
I I I I I I I 

I Ecoloeical Contaminant 
Soil Water 

Concentration Concentration ) Cfii%%n 1 Dose 1 NOAEL 1 LOAEL 1 NOAEL 

of Concern I (mg/kg) 1 (mg/L) 1 (mgkg) 1 (r&&lay) 1 (mg/kg/day) 1 (mg/kg/day) ! HQn 
‘)w< I n I il7-35 I Acenaphthene 0 .*ll,r - I -.I- .- , 0.141234848 10 100 1.41E-02 

Acenaphthylene 1.14875 1 0 1 1.14875 1 0.63007197 10 100 6.3OE-02 
Anthracene 0.605 ( 0 0.605 1 0.331833333 10 100 3.32E-02 

’ Benzo(a)anthracene 2.365 0 2.365 1.297166667 10 100 1.3OE-01 
Benzo(a)pyrene 3.235 0 3.235 1.774348485 10 100 1.77E-01 

~ __^_^^^^^ E ;enzo(b)fluoranthene 3.1975 0 3.1975 1.133 /xusJ5 1 10 100 1.75E-01 
Benzo(g,h,i)perylene 1.71175 0 1.71175 - ,.-nnrnn..n “.Y3XXOiiYJY , 10 100 9,39E-02 
Benzo(k)fluoranther- Cl 5915An9n9 10 100 S.92E-02 

. . . . . . . -AT A, 

Phenantbrene 
Pyrene 
Aluminum 
Beryllium 
chromhlm 
Cyanide 
Iron 
Lead 
Mercury 
Nickel 
Vanadium 
Zinc 

JY-fI.J 
24.83 
0.08 
3.65 

.032522727 1 10 1 100 II 
07tl”?lP1P I In I 1nn II 

Y  

1.8825 0 1.8825 
3.5925 0 3.5925 
4675 0 4675 
0.17 0 0.17 “.“___. 
7.8 0 7.8 4.27818 
0.12 0 0.12 0.06581 

<C”, < n GA7 < 3297 46 

YlYl , .._ , _ _. -- -. 

.w..-A182 1 100 ( 1000 13.lOE+O 
?.hlXX7R79 I 0.3 I 3 14.54E+O 

Y  ““_I.. - 

0 24.83 l-. __ _ _ _ I 
0 0.08 0.043878788 0.01 0.1 4.39E+Ol 
0 3.65 2.001969697 0 0 NA 

~hhAn9nsn9 11.78 ,.“_.“_“___ --.-- 113.8 5.86E-0: 

;-.------.- ( !8.18115152 1 13.9 1 135 t 2.03E+Ol 
1 12.15 1 0 I 12.15 
1 51.38 1 0 51.38 

NA - Not Applicable 
HQB. Hazard Quotient baaed on the NOAEL 

HQ, . Hazard Quotient based on the LOAEL 

, 

, 

I 
I 
1 

1 
l 

1 
1 
0 

1 
0 

1 LOAEL 

HQI 
1.41E-03 
5.3OE-03 
3.32E-03 
1.30%02 
1.77E-02 
1.75E-02 
9.39E-03 
5.92E-03 
1.2OE-02 
1.54E-03 
1.51E-02 
3.46E-03 

NA 
1.56E-02 
1.69E-03 
8.15E-03 

NA 
NA 

l.O3E-02 
1.97E-02 
2.34E+OO 

NA 
4.28E+OO 
1.46E-03 

3.1OE+OO 
4.54E+OO 
4.39E-01 

NA 
5.86E-02 
2.03E-01 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

American Woodcock 
IT Pee rop,r+.3 T” ..+ \ ,U”“” - “1 .u “..y.p”ls, 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.1693800 kg 
0.1304226 kg/day 
0.0169380 L&y 
0.0135640 kg/day 

Maximum Concentrations 

E 
Eatiworm 

Concentration 

bwW 

Dose NO&L LOAEL NOAJTL LOAEL 

IUU 
I,",-,..., ,^,-^^ 

Cyanide 
Iron 

I _. . I Y I 

0.19 0 
I 7380 

I 
I 

1 0.1615152 
n I 

. ..a” 
I ” 

AS n t 

I 124 0 124 I105.4099197 [ 

NA - Not Available 

HQ.. Hazard Quotient based on the NOAEL 

HQt. Hazard Quotient based on the LOAEL 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

American Woodcock 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.1693800 kg 
0.1304226 kg/day 
0.0169380 Uday 
0.0135640 kg&y 

Mean Concentrations 

Ecolozical Contaminant 

soil 
Concentration 

Water 
Concentration 

Earthworn 
Concentration Dose NOAEL LOAEL NOAEL LOAEL 

of Concern 
Acenaphthene 
Acenaphthylene 

Anthracene 
p”-d”\““+l.““,.““~ 

0.2575 0 0.2575 0.218895599 10 100 2.19E-02 2.19E-03 

1.14875 0 1.14875 0.976529397 10 100 9.77E.02 9.77E-03 

n m< 
, “,““.J , 

n 
Y I 

n nns “.“-” n514798399 “.“_ .-. 10 100 5.14E-02 5.14E-03 
39194 10 100 2.01E-01 2.01E.02 

1n 1lXl 7.75FAl 2.75502 

Dibe,.,,,.. 

Dibenzoforan 
Fhtoranthene 
Fluorene 
T 3. ~.I. m -, -_(\- __^“^ 

10 100 5.36E-02 5.36E-03 
NA NA , Y._l,‘d , ” “.I., I , _.__ _ 06799 ( 0 0 

I 7 PW< I n I 2.8525 i 2.424853193 t 10 100 2.42E-01 2.42E-02 
10 100 2.61E-02 2.61E-03 

-x4+5 I ill 100 1.26E-01 1.26F.-02 

I.““I” 
-.__-. 

0.3075 0 0.3075 0.261399599 1 
muenu~l,‘,3-c;u,pylFIrc 1.48675 0 1.48675 1.2638-- .-- , __ 
l~~rt-“.l”^^l.rl.^l”..” ? 0.2855 0 0.2855 n.242697839 I 0.01 I 0.1 t NA 1 NA 

nd n 0.4 
I”~=,,,~~lay,,ul~u,~~,~- _.-.-.. 

Naphthalene 1 0.340031999 0.01 0.1 NA NA 
I 1. r I 

Phenanthrene 1 1.8825 1 0 1.8825 1 1.600275596 10 100 1.6OE-01 1.6OE-02 

-- Pyrene 12392 10 100 3.05E-01 3.05E-02 
Ahnninl.- 23989 109.7 1097 3.62EtOl 3.62EtOO 

.a rn XT* XT* 
Be IJiu,.. 
ChlWliU!tl 

1 3.5925 1 0 1 3.5925 13.0539 
I 4675 0 4675 ) 3974.1~. ~~ , 

n 17 I n I 0.17 1 0.1445136 i I” ” I I.“, I 
( I-40 IYrl 

7.8 0 7.8 1 6.630623982 1 0.1 1 6.63E+Ol 6.63E+OO 
4.5 45 2.27E-02 2.27E-03 
100 1000 4.8OE+Ol 4.8OE+OO 

3 7.04EtOl 7.04E+OO 
0.01 1 0.1 6.8OEtOO 6.8OE-01 

A I n Irr* MA 

Cyanide 0.12 0 0.12 O.lOZtJJY6 
T”^.. 5647.5 0 5647.5 4800.826787 

24.83 0 24.83 21.10748634 
0.08 0 0.08 0.0680064 

Nickel 3.65 0 3.65 3.102791991 
Xl”^“A:...%” I? I< n 12.15 10.32847197 

” 
I 

” -.*. ..*. 

113.8 Y.O8E-02 Y LULLIUIULLL AI,L< , _-.__ , 11.38 1 19.08E-01 ( 

Zinc ( 51.38 1 0 51.38 1 43.67711028 1 13.9 1 139 I3.14E+OOI 3.14E-01 

NA - Not Available 

HQa. Hazard Quotient based on the NOAEL 

HQt . Hazard Quotient based on the LOAEL 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Red-Tailed Hawk 
(Corde~native fnpms) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 

Soil Ingestion Rate 

0.9570000 kg 
0.4000000 kg/day 
0.0564600 Uday 
0.0028000 kg/day 

Maximum Concentrations 

I soil 1 Water 1 SmahMammal I I I I I 
JEcological Contaminant Concentration ( Concentration I Concentration I Dose NOAEL LOAEL 1 NOAEL 1 LOAEL I 

me 
I “.TJ “. 

I 2.x I n 

. , ~ranthene 8.5 

)enzo(g,h,i)petylene 5 0 5 2.104493208 
lenzo(k)fluoranthene 3 0 3 
Is(2-ethylhexvl)nhthalate 

1.262695925 
0.17 n n 1, 

Unysene 7.6 0 7.6 3.198829676 
Dibenzo(a,h)anthracene 1.7 0 1.7 0.715527691 

)ibenzofuran 0.38 0 0.38 O.“^^” In” 
Fluoranthene 59 n 40 

Aluminum 
Bervllium 

I ” 
1 

I ,3,77O,J,“Y, 
5230 0 5;;o 1 22^’ -nn”n’ 

I n 79 I n I 

Lead 

Mercury . . . . . 

Y.l, “,“,II,“,“e~ 

7380 0 7380 3106.231975 
29 0 29 12.20606061 

0.13 0 0.13 0.054716823 

I ” 

I 

1 

17A n 

NA - Not Available 

HQs. Hazard Quotient based on the NOAEL 

HQI . Hazard Quotient based on the LOAEL 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Red-Tailed Hawk 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.9570000 kg 
0,400OOOO k&lay 
0.0564600 L/day 
0.0028000 k&lay 

Mean Concentrations 

Ecological Contaminant 
soil Water Small Ivhmmal 

Concentration Concentration Concentration Dose NOAEL 

1.71175 1 U , 1.1111, 

1.0785 1 0 1 1.0785 
n 

I I 

i 77AT n i 2.745 1 1.155366771 1 

0.63 0 0.63 I 
n I 

_ . 

I n7!?54 I n 1 0.2855 iO.120166: 

7”I.d 0 4675 K , __ _. _ _ _ . 
0.17 0 0.17 1 0.071552769 
7* 0 7.8 i 3.283009404 

LOAEL NOAEL .LOAEL 

NA - Not Available 

HQn _ Hazard Quotient based on the NOAEL 

HQ, Hazard Quotient based on the LOAEL 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Red-Tailed Hawk 
(Less Colnservative kipiits) 
Body Weight 
Food Ingestion Rate 
Water htgestion Rate 
Soil Ingestion Rate 

1.1340000 kg 
0.1120000 kg/day 
0.0646400 Uday 
0.0030000 kgiday 

Maximum Concentrations 

Ecological Contamhtant 
soil Water Small Mammal 

Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

Benzo(a)pyrene 
Benzn(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k%luoranthene 

9.5 0 9.5 0.96340388 
8.5 0 8.5 0.861992945 
5 0 5 0.507054674 
3 n ? il’WA7?%?ClA \ ,-- ~~.------ 

0.17 
_ .- - -- -- I . 

Bis(2-ethylhexyl)phthalate 1 1 0 ! 0.17 10.017239859 1 
,Pldt1701P I nu I n I n <A I n ncA7LI on4 I 1 n 100 5.48E-03 5.48E-04 

1” 100 7.71E.02 7.71E-03 
IDibenzofah)anthracene I 1.7 I 0 I 1.7 10 17219RSid _- ---_ , 10 100 1.72E.02 1.72E-03 

53615.5 1 0 0 NA NA Dibenzofumn I 0.38 ( 0 I 0.38 ) 0.038 

Fhtoranthene 5.9 0 5.9 IO.598 
Fhmrene 1 (1.51 I n I 0 51 In nst7m 10 

3245151 10 1 100 15.98E-02 I5.98E-03 
I 100 I 5 l-lF-ll=i I < l-/F.nA 

I 
I n I AA 10 AA6 

5230 ( 0 I 5230 1530.3 
0.29 1 0 0.29 IO.029 
9A I n I 9A I n 951 

7380 0 7380 748.4 
79 0 29 2.940 

1 0.13 0 0.13 0.013183422 1 0.01 

Vanadium I 14.6 I 0 I 14.6 11.480599647 1 

ZillC 124 0 124 Il2.5749559lI 

NA - Not Available 
HQ . Hazard Quotient based on the NOAEL 

HQt. Hazard Quotient based on the LOAEL 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 

Yorktown, Virginia 

Red-Tailed Hawk 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

1.1340000 kg 
0.1120000 kg/day 
0.0646400 Uday 
0.0030000 kg/day 

Mean Concentrations 

Ecological Contaminant 

of Concern 

Acenaphthene 
Acenaphthylene 

soil Water Small Mammal 

Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

Wk) (mg/ 
0.2575 0 

1.14875 0 

aranthene 1.0785 1 U _,“_I “_, -.-- - - 

11 1 i 2.23F.-02 1 2.23E-0 

Dibenzo(a,h)antbracene 0.63 0 I 0.63 

Dibenzofuran 0.3975 0 
^ ^^__ ^ ^.,.-.“a,” 

Fluoranthene 2.8525 0 
^ ^^__ ” 

“.“T”.,I”“TI , ” I _ ._- _-. 

n 3*477*m1 I I” 1 1”” 1 2.X9502 I 2.89E-03 

Fluorene I U.3UI> 1 ” 1 0.3075 1 0.031183862 1 10 1 1uu 1 ~.ILl!?U.+ I 5.ILl50-u4 

T-1 ^-^I 1 ? * ^A\“....“rn I 1 “PL,< I ” 1 1 AR675 13 0.150772707 / 10 1 100 1 1.51E-02 ( l.SlE-0 

0.028952822 1 0.01 1 0.1 1 NA 1 NA 
rvrrurylrla~,,r,mlrIlr,r- “.*““I _.-“-- 

I I 0 I - 0.4 
I 

1 
 ̂ .̂̂ _ __^_I 

Naphthalene 0.4 U.U4U3645 14 1 ! 0.01 1 0.1 I NA I NA 

Phenanthrene 1 1.8825 ( 0 1 _ ^^^_ I.XX(L> 1 ̂  .^^^“r”“r U.IYUYUC”~~ 1 10 I In” i 191F..“7 I 191R- 
IYYd, 1Y _-- -.__- -- , -._-- - 

L7P-4 I ln 1 1”” I ?.64%“2 1 3.64E-0 0.364318. w- 

474.0961199 
0.017239859 

-__., _-. 
10 0 NA NA 

7.91E-01 I I 72 I.” I ” 7010057Y1 _.._____ -__ I 0.1 1 7.91E+OO 
45 2.7033-03 2.7OE-04 n 13 “.-- I “.012169312 I I 4.5 

. 5647.5 ) 572.718254 1 100 1000 5.73E+OO 5.73E-01 
24.83 1 7 <,PN22<1 1 02 z R 19F.c”” 8 19%“1 

0.08 12 
^ <? 

Pyrene 

Ahminum 
BetyRium 
1r.l.“-.A.- b,IU”ILUlUII 
c%,““iAn L,J Llluuu 

IIron 
Lead 
Mercury 

3.5925 

4675 
0.17 

I 
I 

752 I.” I I 
I n 17 Y.&I I 
1 5647.5 1 
( 24.83 1 
! 0.08 

_ __ I 

U 

0 
0 

3.5925 

4675 
0.17 

.G.dI”“IId_II “.d _.l_- -- -.--- 

0.008112875 0.01 0.1 8.11P01 8.11E-C- 
0.370149912 0 0 NA NA 
1 3171 A?R57 11 ?R 113.x l.O8E-01 1.08E-02 1 12.15 1 0 I 12.15 , _.-I I_ ,_1_. , --._- , -.... , 

f 51.38 1 0 51.38 1 5.210493827 1 13.9 1 139 1 3.75E-01 1 3.75E-02 
Vanadium 
Zinc 

NA - Not Available 

HQn . Hazard Quotient based on the NOAEL 

HQ,. Hazard Quotient based on the LOAEL 



I 
I 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

American Robin 
(Conservative Inputs) 
Body Weight 0.0773000 kg 

Food Ingestion Rate 0.1175000 kg/day 

Water Ingestion Rate 0.0108000 L/day 
Soil Ingestion Rate 0.0352500 kgiday 

Ecological Contaminant 

NA - Not Available 

HQ.. Hazard Quotient based on the NOAEL 

HQ, . Hazard Quotient based on the LOAEL 

HQn HQI 
5.09E-02 5.09E-03 
2.27E-01 2.27E-02 
1.2OE-01 1.2OE-02 
4.67E-01 4.67E-02 
6.39E-01 6.39E-02 
6.32E-01 6.32E-02 
3.38E-01 3.38E-02 
2.13E-01 2.13E-02 
4.34E-01 4.34E-02 
5.53E-02 5.53E-03 
5.42E-01 5.42E-02 
1.24E-01 1.24E-02 

NA NA 
5,64E-01 5.64E-Oi 
6.08E-02 6.08E-O? 
2.94E-01 2.94E-0; 

NA NA 
NA NA 

3.72E-01 3.72E-0; 
7.1OE-01 7.1OE-0: 
8.42E+Ol 8.42E+Ol 

NA NA 
1.54E+O2 1.54E+O 
5.27E-02 S.27E-0: 
l.l2E+O2 l.l2E+O 
1,64E+O2 1.64E+0 
1,58E+Ol 1.58E+O1 

NA NA 
2.11E+OO 2.11E-0: 
7.3OE+OO 7.3OE.0: 

, 

/ 
, 

, 
! 

3 

1 
5 
1 
1 
0 

1 
1 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

American Robin 
(Leas Comzewative lnpttits) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

Maximum Concentrations 

0.0810200 kg 
0.0976300 kg/day 
0.0113400 I/day 
0.0292890 k&day 

Ecological Contaminant 
soil Water Invertebrate 

Concentration Concentration Concentration Dose 

Acenaphthylene 2.8 0 2.8 4.386240434 

Anthracene 1.1 0 1.1 1.723165885 

Benzo(a)anthracene 6.5 0 6.5 10.1823438 

Benzo(a)pyrene 9.5 0 9.5 14.8818871’ 

Benzo(b)fluoranthene 8.5 0 8.5 13.31537275 

i~pe~~ene 5 0 5 7.832572204 

oranthene 3 0 3 4.69954332: 
0 17 n 17 

---_ _.- I 
-.-_ I ” 

I 

Indenn(l.2.~-cd~nvrene AZ I 0 AZ I h 71hn13n9, 

-a----- - .- 

Ahnninum 1 5230 1 0 1 5230 ) 8192.870521 
I n I 

----_.I-__ 

Cvanide 
I . . . I 

” 
I 

*. , 1.,“-w, 

ni9 1 n n i 9 I n 39763774. -, ---- “.__ I _.__ -.-_. “_.. 
Iron 1 7380 1 0 1 7380 I11560.8765 ..7 100 1000 1.16E+o2 l.l6E+ol 

Lead I 29 0 I 29 145.42891879 0.3 3 1.51E+O2 1.51E+Ol 
MfWUlW -.--.--. I 

cl,? I “.*- I 
0 ” 

I 
n IS . ..*< Ill 3n-&w*77 “.e”.,” .““, 0.01 0.1 2,04E+Ol 2.04E+OO 

NiCkI I AS ..- I 1 n 1 AS ..- i7lIA9llAQli ..- ._-- . . :4 0 0 NA NA 

Vanadium 14.6 1 0 14.6 I22.87111084 11.38 113.8 2.01E+OO 2.01E-01 

I7 13.9 139 1.4OE+Ol 1,4OE+OO pkc I 124 I 0 I 124 1194.24779c 

NA - Not Available 

HQ. _ Hazard Quotient based on the NOAEL 

HQr . Hazard Quotient based on the LOAEL 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

American Robin 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0810200 kg 
0.0976300 kg/day 
0.0113400 I./day 
0.0292890 kg/day 

Mean Concentrations 

Ecoloeical Contaminant 
soil Water Invertebrate 

Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

__“,“_ 
_._. __ _.__. . . _ . - .  

i n-74975 0.24375 lo.381837895 1 

.“,_ .I__.._-__-, 

I n l-l I n I 0.17 IO.2663074551 

,.... 24.83 0 24.83 38.89655357 
ercury 0.08 0 0.08 0.125321155 
:^‘,A 3.65 0 3.65 5.717777709 

n 1715 19 nw5946 

NA - Not Available 

HQn _ Hazard Quotient based on the NOAEL 

HQ,. Hazard Quotient based on the LOAEL 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Marsh Wren 
(Cor~eLrvative lnpms) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0103800 kg 
0.0090652 kg/day 
0.0028026 L./day 
0.0009428 kg/day 

Maximum Concentrations 

soil Water Invertebrate 
Ecological Contaminant Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

of Concern 
Acenaphthene 

~wW 
0.43 

Indeno(l,2,3+d)pyrene 1 4.3 I 0 I 4.3 ( 4.lrXaaua, IV , IUU 

Merhvtnaphthalene,2- 1 0.094 1 0 1 0.094 1 0.09063104 1 
c 

kne I n29 I n I n39 I n.37t 

.̂  I .̂  ̂ ’ 4.15E-01 4.15E-02 
0 0 NA NA 

_._. I I -.-_ , - iO2241 1 0.01 0.1 NA NA 

I 4.4 I 0 I A.4 14.24230408 ( 10 100 4.24E-01 4.24E-02 
3Ocml P Ill 100 9.16E-01 9.16E-02 

I”47 A hnF+n? 4.6OE+OO 
Pyrene I 9.5 I 0 I 9.5 I9.1;,,*“,” , I” 

Ahrminum ( 5230 1 0 ( 5230 1 5042.5569 1 109.7 , .u_, , .._--,w. 
D~-.ll:..- I n29 I n I n 79 I n.279hnhdi I in I n i NA 
ur~~uuM _.-. I -.-_ - ---- .- _” -.-- NA 

Chromium I 9.4 I 0 I 9.4 19.06310418 ) 0.1 1 i 9.06E+Ol 9.06E+Ot 
ns I n< 4.07E-02 4.07E-0: 

7 13Fs”l 7 13F+o( - 

Cyanide ) 0.19 ) 0 0.19 0.1831904 r 7.d , .._I 

Iron 1 7380 1 0 1 7380 7115.50094 I 100 ) 1000 ,.._. ,..-- “*, 

1 sad I 79 I 0 I 79 7,~.gmaoh I n 3 I ? I9 WFcnl I9 WF: 

Nickel 4.5 0 4.5 4.338 l LUUY 

Vanadium 14.6 0 14.6 14.0767363 

Zinc 124 0 124 119.555842 

-_-- -_ I I -_ ---.- _ I.I _.--- "_ _ .--- tot 

Mercury 1 0.13 I 0 0.13 (-il.1253408 ) 0.01 0.1 1.25E+Ol 1.25E+Or 

^^“I^^^^ 0 0 NA NA 
11.38 113.8 1.24E+OO 1.24E-01 
13.9 139 8.6oE+oo 8.6OE-01 

NA - Not Available 

HQ,,. Hazard Quotient based on the NOAEL 

HQr . Hazard Quotient based on the LOAEL 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 
Yorktown, Vir&tia 

Marsh Wren 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0103800 kg 
0.0090652 kg&y 
0.0028026 Uday 
0.0009428 kg/day 

MeanConcentrations 

Ecological Contaminant 
soil Water Invertebrate 

Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

,,_1 , I._“_ 

T7$ I n 7 8525 12.75( 

n I 0.2575 1 0.2482712 1 10 

yhtaphthalene,Z 0.2855 
lthalene 0.4 

1.8825 0 1.8825 1 1.81f 
2 c925 0 1 3.5925 13.46: 

;7c 1 Ah75 IA507 

I.” Y  I .” , .<NY. 

Cyanide 0.12 0 0.12 0.1156992 
Iron 5647.5 0 5647.5 5445.09371 
1 Pd 24.X3 0 24.83 23.9400933 

I I -.-- _-- ._. 
1 12.15 1 0 1 12.15 1 11.7145442 1 
1 51.38 1 0 1 51.38 149.5385418 1 

NA - Not Available 
Hp.. Hazard Quotient based on the NOAEL 

HQ, . Hazard Quotient based on the LOAEL 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Marsh Wren 
(Less ~or~er”.a~ve CLPULS j 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0161000 kg 
0.0036000 kg/day 
0.0040000 L/day 
0.0009428 kg/day 

Maxhnum Concentrations 

Contaminant 
soil Water Invertebrate 

Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

icenaphthylene 2.8 0 2.8 0.79004887- 
tnthracene 1.1 0 1.1 0.31037634 

Benzo(a)anthracene 6.5 0 6.5 1.83404202 
vrene 9.5 0 9.5 2.68052295 

lene 8.5 0 8.5 2.39836264 
:ne 4 n 

Carbazole 0.54 0 0.54 0.15236657 
Chrysene 7.6 0 7.6 2.14441836 
Dibenzo(a,h)anthracene 1.7 0 1.7 0.41967253 

?.tran 0.38 0 0.38 0.10722092 
,ene co n 40 1 IcL”-I”~O~ FluoranU..... 

Fluorene 
htdeno(l,2,3-cd)pyrene 
Methyhtaphthalene,Z- 
Naphthalene 
Phenanthrene 

__ -“- 

10 100 2.14E-01 1 2.14E-02 
10 100 4.80E-02 1 4.8OE-03 
rn n ITI I . . . 

I -._ I . I 2.. , I.““T,-rJY, , 11 GO 
NA 

1.66E-01 1.6;02 
1 0.51 I 0 0.51 lo.14390176 1 10 100 1.44E-02 1.44E-03 

4.3 ! 0 I 4.3 1 1.21328934 1 10 100 1.21E-01 1.21E-02 
0.094 1 0 1 0.094 1 O.O26523ti7-) 0.01 0.1 NA NA 
nw _.1_ I I n ” I I nxo I nllnnn7+? I “.d/ “.II”“-r&Jrl , 0.01 0.1 

I I 
?JA NA 

4.4 n AA I 1 7dl<llC97 I 100 1.24E-01 1.24E-02 9. 7 L.l-*_IY_Id, 
yrene 9.5 0 9.5 2.68052295 

5230 0 5230 1475.69842 
n 79 n 

vanide 1 0.19 0 0.19 0.05361046 
-___ 1 7380 0 7380 2082.34309 

I ., .^I..^^_ 

I 

5 n 

I 124 I 0 I 124 134.9878785 1 

NA - Not Available 

HQ,, . Hazard Quotient based on the NOAEL 

HQt . Hazard Quotient based on the LOAEL 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Marsh Wren 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0161000 kg 
0.0036000 kg/day 
0.0040000 uday 
0.0009428 kgiday 

Mean Concentrations 

Ecological Contaminant 
soil Water Invertebrate 

Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

Inf Concern 
1 Acenanhthene ___-_.-=- . . .._._ 
Acenaphthylene 
A”*hrwm.- 

- _.- _ \-,- ___ I---_-- 
R~WOlZlhWMtle 

I htw/kA I fnwm 
1 0.2575 1 0 
1 1.14875 1 0 
I nhn5 I n 

-.___ 
1 3.235 1 0 

@dk9 OtwWW OwWday) h&dW’) HQn HQI 
0.2575 0.07265628 10 100 7.27E-03 7.27E-04 
1.14875 0.32413166 10 100 3.24E-02 3.24E-03 

0.605 0.17070699 10 100 1.71E-02 1.71E-03 
2.365 0.66730913 10 100 6.67E-02 6.67E-03 

3.235 0.9127886 10 100 9.13E.02 9.13%03 
- ._.-. \-.,r,----- 

~~*.,,dh\fl.WW~“ttrpnp I 714% I n I 2 197q I n 9n77n759 I in I inn I 9 n2m2 I 9.02s03 1 
YIILL”\“,“Y”‘~LULI1L1 *.1.,* ” -.__,_ _.__I-_.-_ -” _._-- _- . ..-- ~. 

Benzo(gJt,i)petylene 1.71175 0 1.71175 0.48298791 10 ;&I 4.83E.02 4.83E-03 

Benzo(k)fluoranthene 1.0785 0 1.0785 0.30430989 10 100 3.04E-02 3.04E-03 

Bis(2-ethylhexyl)phthalate 0.24375 0 0.24375 0.06877658 1.11 11.1 6.2OE-02 6.203-03 
n n 7x n n79nndR9 in in0 7.90E-03 7.9OE-04 

thalene Napht.--..- 
Phenanthrene 
Pyrene 
Ah.minnm 

-.-“-_ 

I n-4 I 0 0.4 “,IIL”Y-rIII “.“I “.I -.*. -... _. 
( 1.8825 0 1.8825 0.53116678 10 100 5.31E-02 5.31E-03 
1 3.5925 0 3.5925 1.01366092 10 100 l.OlE-01 LOlE-02 

1 Ah75 0 4675 1319.09945 109.7 1097 1,2OE+Ol 1.2OE+OO 
n MA NA 

. .....LLyL....L I .-.- _ _ -. _. 

Berygium 0.17 0 0.17 0.04796725 1 10 

Chromium 7.8 0 7.8 2.2008504 
Cyanide 0.12 0 0.12 
Ttm” 5647 5 0 5647.5 __..._ 

24.83 1 
2 
0 

Y 
n 

_-.__ 
51.38 1 

NA - Not Available 
HQ.. Hazard Quotient based on the NOAEL 

HQ, _ Hazard Quotient based on the LOAEL 

‘) , -‘) 



Red Fox 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

4.5300000 kg 
0.5895500 kg/day 
0.3854750 L/clay 
0.0165074 kg/day 

I Soil 
I 

Water 
Ecolorrical Contaminant I I 

Small Mammal 
Concentration Concentration Concentration I Dose I NOAEL I LOAEL 1 NOAEL 1 LOAEL ) 

of Concern (m&d 
Acenaphthene 0.43 
Acenaphthylene 2.8 
Anthrarenn 1 1 

Ow&) 
0 
0 
n 

WW b&kdW~ (mg/kg/day) bdWW HQ. HQI 
0.43 0.05752863 1.3 2.6 4.43E-02 2.21E-02 
2.8 0.37460502 1.3 2.6 2.88E-01 1.44E-01 
1.1 0 1471hh26 1.3 2.6 1.13E-01 5.66E-02 

Dibenzo(a,h)anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
‘Indeno(l,7 ‘Ldhvrene 

,  . -  I  . -  _ . -  __.- . -  

1.7 0 1.7 0.22743876 1.3 2.6 1.75E-01 8.75E-02 
0.38 0 0.38 0.05083925 0 0 NA NA 
5.9 0 5.9 0.78934628 1.3 2.6 6.07E-01 3.04E-01 

0.5 1 0 0.51 0.06823163 1.3 2.6 5.25E-02 2.62E-02 
A? n A? n wwRh27 1.3 2.6 4.43E-01 2.21E-01 

9.5 0 9.5 1.2709813 
5230 0 5230 699.708654 
0.29 0 0.29 0.03879838 

0.19 0 0.19 0.02541963 
Iron 7380 0 7380 987.351791 50 500 1.97E+O 1 1.97E+OO 
I sad 29 0 29 3.87983766 0.15 1.5 2.59E+Ol 2.59E+OO 

3.48E-02 -I------J I _._- 1 I , 0.01 0.5 1.74E+OO 
hG&Ld I AT I l-l I AS 1 fl h0204177 1 62.5 625 9.63E-03 9.63E-04 

Cl? 7. 9 77F.+nn 9.778-n i 

I. 1v*..,* I ..w I. - I .._ - - - - - I 

Vanadium I 14.6 I 0 I 14.6 1 1.95329758 ( -.- , _ . _ _ _ _ - _ 
zinc 124 0 124 1 16.5896507 1 25 1 250 1 6.64E.01 1 6,64E-02 

NA - Not Available 
HQ,. Hazard Quotient based on the NOAEL 

HQ, _ Hazard Quotient based on the LOAEL 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 
Yorktown Virginia 

Red Fox 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

4.5300000 kg 
0.5895500 kg/day 
0.3854750 u-lay 
0.0165074 kg/day 

Mean Concentrations 

Ecological Contaminant 

soil 
Concentration 

Water Small Mammal 
Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

2515 10.034450283 1 1.3 2.6 1 2.65E-02 1 1.33E-02 

“,4‘, ,113,4Y , L.0 , 3.. 

-A,_ ,0.229010763 1.3 1 2.6 1 I.‘.-- __ , _.__I __ 

0785 lo.144289825 1.3 1 2.6 1 l.llE-01 1 5.55E-02 

8525 10.3816288591 1.3 2.6 1 2.94E-01 1 1.47E-01 Fluoranthene 2.8525 0 2. 
Fhtorene 0.3075 0 0.3075 0.041139658( 1.3 1 2.6 1 3.16E-02 1 1.58B-02 

Indeno(l,2,3-cd)pyrene 1.48675 0 1.48675 
Methyhraphthalene,Z- 0.2855 0 0.2855 v.vdvI/va.,a, u I ” , 1.x. 1 A .L. 

Naphthalene 0.4 0 0.4 

0.1989085741 1.3 I 2.6 I 1.53E-01 I 7.65E-02 
n t-391 OL331 I n I n I ‘hT.5 I IT* 

0.053515002( 0.01 1 0.5 1 NA 1 NA 
n-.rror‘nw.l . LI I -.)I I ,n”r?n, I A mnr n7 

Phenantbrene 1.8825 0 1.8825 “.‘3163‘tYIY 1.3 LO I.7‘bE,-“I jr.“z7~;-“L 

Pyrene 3.5925 0 3.5925 0.480631614 1.3 2.6 3.7OE-01 1.85%01 

Aluminum 4675 0 4675 625.4565883 1.93 19.3 3,24E+O2 3.24E+Ol 

Beryllium 0.17 0 0.17 0.022743876 1.3 5.4 1.75E-02 4.21E-03 

chromium 7.8 0 7.8 LO43542543 0.025 0.25 4.17E+Ol 4.17E+OO 
Cyanide 0.12 0 0.12 n nlrxKA<nl n* II 7 0lF.W 7 fl1F.Cl-j 

Iron 0 56475 3 
, 

5647.5 
, * 3 

“.“IYY<I_IYI, Y.U , -.“_- -I “.“_I “_ 

1-1 .s 755.5649374 1 50 1 500 IL51E+Ol ]1.51E+Ot 

4.83 13.321943762 1 0.15 1 1.5 1 2.21E+Ol 1 2.21E+Ot 

Lead 24.83 0 2 Mercury 0.08 0 non ,.-_ I nnin7m I ” _ - - - - nni _,._ I 0.5 1 1.07E+OO 1 ? 2.14E-02 

Nickel 3.65 0 165 -.-- 1 n.4xR324395 1 62.5 1 625 1 7.81E-03 I 7.81E-04 

Vanadium 12.15 0 12.15 Il.6255181921 0.2 1 2 1 X.l3E+OO 1 8.13E-01 

zinc 51.38 0 51.38 j6.874002034 1 25 1 250 1 2.75E-01 1 2.75E-02 

NA -Not Available 

HQn. Hazard Quotient based on the NOAEL 

HQt. Hazard Quotient based on the LOAEL 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Red Fox 
(Less conservative inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

5.0000000 kg 
0.3200000 kg/day 
0.2752000 Uday 
0.0090000 kg/day 

Maximum Concentrations 

I soil I Water I SmallMammal I 1 I I I I 
~Ecological Contaminant 1 Concentration 1 Concentration I Concentration Dose NOAEL LOAEL I NOAEL I LOAET. I 

“. .- ” “.“A 

2.8 0 2.8 O.lL.r,, 

cene 1.1 0 1.1 0.07238 

a)anthracene 6.5 0 6.5 0.4277 
ahwene 9.5 n 

luoranthene I 3 0 3 0.1974 
..,rlhexyl)phthalate 

1 
0.17 0 0.17 0.011186 O.I”rr”‘ o,I”n-W 

Carbazole I 
1 , , 

0.54 0 0.54 0~03C<Yl I 1 2 I 1 I I 1’111TY I\+. , I 1 -.“I- n-s 

7.6 n 7/; n a Chrysene 

Dibenzo(a,h)anthracene 
Dibenzofutan 
Fluoranthene 

JJJ4 L.” L. IJIJS‘“‘ 1.3,IP”L 
, .” “.,3008 ;:; 2.6 3.85E-01 1.92E-01 

1.7 0 1.7 0.11186 1.3 2.6 8.6OE.02 4.3OE-02 
0.38 0 0.38 0.025004 0 0 NA NA 
5.9 0 5.9 0.38822 1.3 2.6 2.99E.01 1.49E-01 

- -.-” Y.YYY.z_IT 0.01 0.5 8.55E-01 1.71E-02 
Nickel 4.5 0 4.5 0.2961 62.5 625 4.74E.03 4.74E-04 
Vanadium 14.6 0 14.6 0.96068 0.2 2 4.8OE+OO 4.8OE-01 
Zinc 124 0 124 8.1592 25 250 3.26E-01 3.26E-02 

NA - Not Available 

HQ.. Hazard Quotient based on the NOAEL 

HQt . Hazard Quotient based on the LOAEL 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 
Yorktown, Viiginia 

Red Fox 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

5.0000000 kg 
0.3200000 kg/day 
0.2752000 Lklay 
0.0090000 kg/day 

Mean Concentrations 
I soil 1 Water 1 SmallMammal 1 I I I 

IEcological Contaminant I Concentration I Concentration I Concentration I Dose 1 NOAEL 1 LOAEL 1 NOAEL 1 LOAEL 1 

of Concern 
1 . . I*cenapnmene 

Acenaphthylene 1.14875 0 1 1.14875 
Authracene 0.605 0 I II ,,,c 

Benzo(a)anthracene 2.365 0 
Rm7n(a~“vrmlt? 7 775 n I 1.235 I n.212xm I 1.3 I 2.6 i 1.64E-01 t 8.19E-02 

W&hW) OwWW WWday) HQn HQI 
0.0169435 1.3 2.6 1.3OE-02 6.52E-r’ 

0.07558775 1.3 2.6 5.81E-02 2.91E- 

0.039809 1.3 2.6 3.06E-02 1.53E- 

0.155617 1.3 2.6 1.2OE-01 5.99E- 

--_- _\_ r _-_.- -.--- 
Benzo(b)fluoranthene 1 3.1975 1 0 

Benzo(g,h,i)perylene 1 1.71175 ( 0 I 1.71175 

_.-__ _.-_-_._ _. _._.~ ~~~ 
3.1975 0.2103955 ;13 2.6 1.62E-01 1 8.09E- 

0.11263315 1.3 2.6 8.66E-02 1 4.33E- 
. .% 

0.0261555 0 0 NA NA 
0.1876945 1.3 2.6 1.44E-01 7.22E- 

0.0202335 1.3 2.6 1.56E-02 7.78E- 

1.5 Y.35lP”L 4. ,oE,- 

0.2363865 1.3 2.6 1.82E-01 9.09E- 

307.615 1.93 19.3 1.59E+O2 1.59Et 
flnlllxh n $A 5A 7 n7E.w 2 n7F.- Beryllium I 0.17 I 0 0.17 ( ” ,“___ _- , “._. , -.. “.“. - -- , _._,- 03 

chromium 7.8 0 7.8 1 0.51324 ( 0.025 1 0.25 12.05E+Ol I2.05E+OO 

CV2”irlC I n 17. I n 0.12 I 0.007896 I 0.8 I x 1 9.87E-03 I 9.87E-04 

Jl”ll ,“*,., ” ,“_I.., , .JII.Y”4_I ( 4” ( a”” , ,.T.zU,““, ,.T”,~Ol 

Lead 24.83 0 24.83 1 1.633814 1 0.15 ( 1.5 1 l.O9E+Ol 1 l.O9E+OO 
Mercury 0.08 0 0.08 I oal~7a 

“.“““-“- 
I nor 

Y.“b 
I n 5 I 5 7&F-01 I 1 nsr;-02 

“.” “.-“- “” “._“I 

Nickel 3.65 0 3.65 0.24017 62.5 625 3.84E-03 3.84E- ,04 

Vanadium 12.15 0 I ,715 “I._” 0.79947 0.2 2 4.OOE+OO 4.OOE- ,Ol 

zinc 51.38 0 51 1x 3 380x04 25 250 1.35E-01 1.35E- s 

NA - Not Available 

HQ. Hazard Quotient based on the NOAEL 

HQt . Hazard Quotient based on the LOAEL 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Short-Tailed Sbrew 
(Conservative inputs j 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0150000 kg 
0.0093000 kdday 
0.0033450 L/day 
0.0009672 kg/day 

Maximum Concentrations 

Ecological Contaminant 
soil Water 

Concentration I 

Invertebrate 
Concentration Concentration NOAEL LOAEL NOAEL LOAEL 

of Concern 

Acenaphthene 
.4nn..“..L*l...l~“~ 

@WV 
0 
n 

hWh9 WWW) Oa$-vz/da~~ HQ” HQI 
0.2943264 1.3 2.6 2.26E-01 l.l3E-01 
. ,...--.. 1.3 2.6 1.47l?+on 7.37E-01 rwv’n‘y~nun~‘“~” I L.0 I ” I A.11 , I.YLO,W , 

Antbracene 1.1 0 1.1 1 0.752928 
Benzo(a)anthracene I 6.5 I 

1 
n I f-i4 I Add017 I 

I I I 1.” . . . .z... 1.3 L.0 

Benzo(a)pyrene I 9.5 I n I 95 _ .- 6.50256 1.3 2.6 

Benzo(b)fluorantbene 8.5 5.81808 1.3 2.6 
Benzo(g,hi)perylene 5 3 4334 

-j-z&&- 
17 
_ . I  

76 

Benzo(k)fluoranthene 3 1.3 
Bis(2-etbylhexyl)phtbalate 0.17 0.1833 

5.79E.01 2.9OE-01 
3.42E+OO 1.71E+OO 
5.OOE+OO 2.5OE+OO 
4.48E+OO 2.24E+OO 

-.” , 2.63E+OO 1.32E+OO 
1 2.6 I1.58E+OO 7.9OE-01 
1 1.X33 1 6.35E-01 6.35E-02 

I 
“._ . 

I ” 
I 

“.dT 

I 
, Y..zYY”I,L, 

Chrysene 7.6 I 0 7.6 ) 5.202048 1 
Dibenzo(a.h)antbracene 1.7 n I 17 I 1 I~;?(;lh I 

I , 2.84E-01 1.42E-01 
1 i:;: I4.OOE+OO Z.OOE+OO 

^, ’ 8.95E-01 4.48E.01 
hTA Mb 

Fluoranthene I 5.9 I 0 I 5.9 1 4.038432 1 1.3 1 2.6 
1 

1 3.1 lE+OO 

Fluorene 

1 

0.51 0 0.51 0.3490848 1 
_.-- . 

~I I I _.I , *.-- ““-- , 1.3 , L.0 

Dibenzofuran 1 
, 

0.38 0 0.38 0.2601024 1 0 0 -.‘, , 1.1. 
1.55EtOO 

1.3 I I7h9F.01 1 17Ar;.Cll 

._ 

39 I n I 

NA - Not Available 

HQ.. Hazard Quotient based on the NOAEL 

HQr . Hazard Quotient based on the LOAEL 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Short-Tailed Shrew 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0150000 kg 
0.0093000 kg/day 
0.0033450 Uday 
0.0009672 kg/day 

Mean Concentrations 

Ecological Contaminant 
soil Water Invertebrate 

Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

NA - Not Available 

HQn _ Hazard Quotient based on the NOAEL 

HQ, . Hazard Quotient based on the LOAEL 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 
Yorktown Virginia 

Short-Tailed Shrew 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

Maximum Concentrations 

of Concern 

Acenaphthene 
Acenaphthylene 

piiC 124 0 I 124 1 75.95970711 

NA - Not Available 

HQn . Hazard Quotient based on the NOAEL 

HQr . Hazard Quotient based on the LOAEL 

0.0167980 kg 
0.0093229 kg/day 
0.0037459 Uday 
0.0009672 kg&y 

soil Water Invertebrate 
Concentration Concentration Concentration Dose 

0.43 0 0.43 0.263408662 
2.8 0 2.8 1.715219193 
1.1 0 1.1 0.673836111 
6.5 0 6.5 3.98175884 
9.5 0 9.5 5.81949369 
8.5 0 8.5 5.206915407 
S 0 5 3.062891416 
3 0 3 1.837734849 

0.17 0 0.17 0.104138308 
0.54 0 0.54 0.330792273 
7.6 0 7.6 4.655594952 
1.7 0 1.7 1.041383081 

0.311 n n 7x n?wllwA3 
I 

“.__ “.111, ,_I ._ 

5.9 0 5.9 1 3.61421187 
0.51 0 1 0.51 1 0.312414924 
4.3 0 4.3 2.634086617 

0.094 0 0.094 0.057582359 
0.39 0 0.39 0.23890553 
AA n AA 71;441AAAA6 

0.19 0 0.19 0.116389874 
7380 0 7380 4520.827729 

29 0 29 17.76477021 
0.13 0 0.13 0.079635177 
4.5 0 4.5 2.756602274 
14.6 0 14.6 8.943642934 

1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 

0.1833 
1.3 
1.3 
1.3 
n 

1.3 
1.3 
1.3 

0.05 
0.05 
1.3 
1.3 

1.93 
0.94 

0.025 
0.8 
so 

0.15 
0.05 
62.5 
0.2 
25 

LQAEL NOAEL LOAEL 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 

Short-Tailed Shrew 
(Less Conservative Inputs) 

Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0167980 kg 
0.0093229 kg/day 
0.0037459 Uday 
0.0009672 kg/day 

Mean Concentrations 

Ecological Contaminant 
soil Water Invertebrate 

Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

i% n 2.8525 -.-_ - i , _._ 1.747379553 ._ ._ >868 1 1.3 0 2.6 0 1 11.34E+OO NA 1 1 6.72E-01 NA 
Dibenzo(a,h)anthracene I 0.63 I 0 I 0.63 [ 0.385924 
Dibenzofuran 1 0.3975 1 n I n-4975 I n74349( 

uoranthene 
UOiT?“e 

1 2.8525 1 
I 0.3075 I 

deno(l,2,3-cd)pyrene 
etbylnaphthalene,2- 
anhthalene 

1.48675 
0.2855 

0.4 

NA - Not Available 

HQn _ Hazard Quotient based on the NOAEL 

HQt. Hazard Quotient based on the LOAEL 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Meadow Vole 
(Conservative Inputs) 

Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Jngestion Rate 

0.0170000 kg 
0.0059500 kg/day 
0.0035700 Ifday 
0.0001428 kg/day 

Maximum Concentrations 

Ecological Contaminant 
soil Water Vegetation 

Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

of Concern Nwkd wm 
Acenaphthene 0.43 0 
Acenaphthylene 2.8 0 
Anthracene 1.1 0 

“.134ll‘ 

;:; 
L.0 I.IYc?“I , ,.xw-” 

1.00352 2.6 7.72E-01 1 3.86E-0 
0.39424 1.3 2.6 3.03E-01 1 1 T3Wl 

7 1796 13 76 1 79l?+nn Benzo(a)anthracene 6.5 0 6.5 _.-__ _ -.- -.- __.__ __ 8.96E-01 

Benzo(a)pyrene 9.5 0 9.5 ) 3.4048 1.3 2.6 2,62E+OO 1.31E+OO 
Benzo(b)fluoranthene 8.5 0 8.5 1 3.0464 1.3 2.6 2.34E+OO 1.17E+OO 

Benzo(g,h,i)perylene 5 0 5 _ _^^ I ^ -_ . ^^M. A” ’ -^- 91 

Benzo(k)fluoranthene 3 
Bis(2-ethylhexyl)phthalate 0.17 
Carbazole 0.54 
Chrysene 7.6 
Dibenzo(a,h)anihracene 1.7 
Dibenzofuran 0.38 
- . . _^ 

3 
0.17 
0.54 

1.7 
0.38 
_^ 

I.“,>L I.> , Lb , U.,,,O-“I , 4.IYC-U1 

0.060928 0.1833 1 1.833 ) 3.32E-01 1 3.3233-02 
0.193536 1.3 1 2.6 ( 1.49E-01 1 7.44E02 

7.6 ) 2.72384 1 1.3 1 2.6 I2,1OE+OO 1 LOSE+00 1 
1 0.60928 1 1.3 ) 2.6 1 4.6911-01 1 2.34E-01 

1 0.136192 1 0 0 1 NA 1 NA 
- _. a-, . ^ - , . .-- .,.,. ,. .^v. _. 

rmoramnene 
rmorene “21 ” V.31 , “.lUL,U4 , 1.3 , L.0 , 1.41EF”I , ,.“L?JY”L 
Indeno(l,2,3-cd)pyreno 4.3 0 4.3 . r,..m 1 ^ I A, II ~o~,nnl ‘n’vql 

Methylnaphthalene,‘L 0.094 0 0.094 , “.“““_“_” , - I _.*- _ ._ - 

Naphthalene 0.39 0 0.39 1 0.139776 1 0.05 1 0 1 NA ) NA 
I1 Phenanthrene 4.4 0 4.4 1 1.57696 1 1.3 1 2.6 ]1.21E+OO 1 6.07E-0 

Pyrene 9.5 0 9.5 1 3.4048 1 1.3 1 2.6 12.62E+OO 1.31E+OO 
Ahmlhum 5230 0 5230 1 1874.432 1 1.93 1 19.3 ) 9.71E+02 9.71E+Ol 

Berylliwn 0.29 0 0.29 1 0.103936 1 1.3 1 5.4 1 8.00%02 1.92E-02 

Chromium 9.4 0 9.4 1 3.36896 1 0.025 1 0.25 I1.35E+O2 1.35E+Ol 
n 14 n n 14 I nManQ/; I “I I * I P <lF.tm 

NA - Not Available 

HQ., Hazard Quotient based on the NOAEL 

HQ, Hazard Quotient based on the LOAEL 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Meadow Vole 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0170000 kg 
0.0059500 kdday 
0.0035700 Liday 
0.0001428 kg/day 

Mean Concentrations 

~~~tamhtant 1 ConcZZation 1 CottIZZtion 1 GZZtZnt 1 Dose I NOAEL I LQAEL I Nom+ I LQAEL I 

Wk) I bwD4 Owdk) (mglkgiday) bwWW) bwk@ay) HQn HQI 
0.2575 1 0 0.2575 0.092 1.3 2.6 7.1OE-02 3.55E-02 

1.14875 0.412 1.3 2.6 3.17E-01 1.58E. Acenaphthylene 1 1.14875 1 0 
Antbracene I 0.605 I 0 I 0.605 1 0.217 1 1.3 I 2.6 1 1.67&01 1 8.34E-02 
Benzo(a)anthracene I 2.365 I 0 I 2.365 1 0.848 1 1.3 1 2.6 1 6.52E.01 1 3.26E. 
. ,\ ” ^^? _ ^ ^?.? . .?,. . ^ ^, “,.^T.,.. *,*r aenzo(a)pyrene 3.‘3, ” ,.‘a, 
Benzo(b)fluoranthene 3.1975 0 3.1975 
Benzo(g&,i)perylene 1.71175 0 1.71175 
Benzoofluoranthene 1.0785 0 1.0785 
B&(2-ethylhexyl)phthalate 0.24375 0 0.24375 
Carbazole 
^. 

, 1.13Y , I.3 , Lb , u.YLE-“I 
) 1.146 ) 1.3 1 2.6 1 8.82E-01 4.4~0’ 
l 0612 l I=. l ?h 1 A77F-fll i 7?hF. 

“ . “ _ ”  _ . ”  I . ”  . . I _  “_ 

( 0.387 1 1.3 1 2.6 1 2.973%01 
1 0.087 ( 0.1833 1 1.833 1 4.77E-01 

I 0.28 I 0 I 0.28 0.100 1.3 2.6 7.72E-02 3.86E. 
^ ->* * ^ “,- 0.984 1.3 2.6 7.57F,-01 3.78E. 

U.03 0.226 1.3 2.6 1.74E-01 8.68E. 
n 197? I-I 167 n n NA NA 

uuysene L. /43 ” L. ,4, 
Dibenzo(a,h)antbracene 0.63 0 ,, r?. 

Dibenzofnran 0.3975 0 “.-_ I I 
Fluoranthene 2.8525 0 2.8525 
Fluorene 0.3075 0 0.3075 
htdeno(l,2,3-cdlpyrene 1.48675 0 1.48675 
h.rn+~.r‘““..l*x.nlnnn I). n 79<< * n 79<< 

< 

“.I_., “.“d ” , I .* . ( I I.. 
,-,fj74 

. *  
I I? 

. . I  
I 
,  

76 
“ . ”  

Ir,i9r~nil759~~01 
,  - . _ , -  “ .  ,  - . - _ -  

1.2L1 2x I , 1 -3 _.- I 7 6 _.” I 9 9nF.m _..“- “_ I . ..---01 I AOSF.. 

1675.520 1 1.93 1 19.3 I8.68E1.02 /8.68E+Ol 
0.061 1 0.54 ) 5.4 1 l.l3E-01 1 l.l3E-02 
2.71 i-01 

-03 
7 

36 I 0.025 I 0.25 I l.l2E+O2 I l.l2E- 
1 0.043 1 0.8 ( 8 1 5.38E-02 1 5.38E. 

1 A WiF+fll 1 AMF- 

“‘y’LU&‘.AIIL” Y.7 Y  V.7 

Phenanthrene 1.8825 0 1.8825 

Pyrene 3.5925 0 3.5925 
Al&urn 4675 0 4675 
Beryllium 0.17 0 0.17 
Chromium 7.8 0 7.8 
Cyanide 0.12 0 0.12 

NA - Not Available 

HQ.. Hazard Quotient based on the NOAEL 

HQr . Hazard Quotient based on the LOAEL 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Meadow Vole 
(Less conservatke Inpts) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0328600 kg 
0.0106795 kg/day 
0.0057505 L/day 
0.0002563 kg/day 

Maximum Concentrations 

Ecological Contaminant 
soil Water Vegetation 

Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 
of Concern 

Acenaphthene 
Ar~..“.d.+l..L.~ 

I (mg/kg) I OWJ-2 1 (mg/kg) 1 @WWW 1 Ow’WdaY) OwWdaY) HP, HQI 
0.43 0 0.43 0.143104 1.3 I 

I 
1 2.6 l.lOE-01 5.5OE-02 -” I ^^ 

^ ^__^. ’ 1 

1.3 2.6 7.17E-01 3.58E-01 

mazole 0.54 0 0.54 0.179712 
uysene 7.6 0 7.6 2.52928 
Ibenxo(a,h)anthracene 1.7 0 1.7 0.56576 
~benzofuran 0.38 0 0.38 0.126464 

5.9 n 59 1 4mw 

1.3 2.6 1 1.38E-01 1 6.91E-02 
1.3 1 2.6 1 1.95E+OO 1 9.73E.01 

~- 
Fluoranthene 
Fhtorene 

Indeno(l,2,3-cd)pyrene 
Methyhtaphthalene,Z- 

1.3 1 2.6 1 4.35E-01 1 2.18E-01 
0 I 0 1 NA 1 NA _ .__ 

_.L e.z”sde 1.3 2.6 1.51E+OO 7.55E-01 
0.51 0 0.51 0.169728 1.3 2.6 1.31E-01 6.53E-02 
4.3 0 4.3 1.43104 I\3 2.6 l.lOE+OO 5.5OE-01 

0.094 0 0.094 O.ll113813 n n Md. MA a-1. I.L. 
Naphthalene 0.39 0 0.39 0.129792 0.05 0.5 NA NA 
Phenanthrene 4.4 0 4.4 1.46432 1.3 2.6 l.l3E+OO 5.63E-01 
Pyrene 9.5 0 9.5 3.1616 1.3 2.6 2.43E+OO 1.22E+OO 
Aluminum 5231) n <xn 174a a‘4 1 02 102 nrnc,n? nn-v,n, 

Chromium 
Cyanide 
Iron 

ILead 

_._. -. - -- -- - 
7380 1 0 7380 1 2456.064 

I 
1 

ll I 90 I OLCI? I 
Y Lj, 7.“.71,5 

0 0.13 0.043264 
0 4.5 1.4976 
0 ldl; * PCPW! I . ..” T.“II”Y” 

I 124 I 0 124 1 41.2672 1 

NA - Nat Available 

HQ,,. Hazard Quotient based on the NOAEL 

HQI. Hazard Quotient based on the LOAEL 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Meadow Vole 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0328600 kg 
0.0106795 kg/day 
0.0057505 Uday 
0.0002563 kg/day 

Mean Concentrations 

Ecological Contaminant 
soil 

Concentration 
Water 

Concentration 
Vegetation 

Concentration Dose NOAEL LOAEL NOAEL LOAEL 

of Concern bWk9 (WV @wW 1 
Acenaphthene 0.2575 0 0.2575 1 (y’ky) . 

I Wkddv) 1 @g/kg/day) 1 HQn HQ 
1.3 2.6 6.59E-02 3.3OE-02 1 1 1 

Acenaphthylene 1.14875 0 1.14875 1.47E-01 0.382 1.3 2.6 2.94E-01 

0.201 1.3 2.6 1.55E-01 
0.787 1.3 2.6 6.05E-01 

” I 1.077 1.3 2.6 8.28E-01 
0 1 3.1975 1.064 1.3 2.6 8.19E-01 1 4.09E-0 

1~71175 0.570 1.3 2.6 4.38E-01 1 2.19E-0 

Dibenzofuran 1 0.3975 0 0.3975 1 0.132 1 0 0 NA 
Fluorauthene 1 2.8525 1 0 1 3.65E-01 2.8525 0.949 1.3 2.6 7.3OE-01 

Fluorene 1 0.3075 1 0 1 0.3075 0.102 1.3 2.6 7.87E-02 3.94E-02 
0.495 1.3 2.6 3.81E-01 1.9OE-01 

“.I”“” ” 0.095 0.05 0.5 NA NA 
I n I o4 0 l?? 0 05 NA NA 

( 0.093 1 1.3 2.6 1 7.17E-02 

I I ” I ( 0.914 1 1.3 1 2.6 1 7.03E-01 , -._-_ _- 
‘“P n 0 h-4 I omo I I I l.hlE-ol I mfx-02 

0.626 1.3 2.6 1 4.82E-01 1 2.41E-01 I 
3.5925 1.196 1.3 i 2.6 1 9.2OE-01 I 4.6OE-0 

0.17 
7.8 

0 12 
74 

0.17 
7.8 
0.12 

4647 5 

0.05, , 
2.596 1 . ..I-.. , “.-- “.” .I 1- -.- .- -- 

0.040 1 R 4 WE-02 4.99%o7 

1 x79 

“.L. , , ‘,“‘Plf”I 

17.099 25 1 2;O 1 6.84E-01 1 6.84E-C 

NA - Not Available 

HQn . Hazard Quotient based on the NOAEL 

HQ, . Hazard Quotient based on the LOAEL 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Deer Mouse 
(Corse;vathe hiputs) 

Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0150000 kg 
0.0028500 kg/day 
0.0019000 L/day 
0.0000700 kg/day 

Maximum Concentrations 

Ecological Contaminant 
soil Water Vegetation Invetebrate 

Concentration Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

NA - Not Available 

HQ.. Hazard Quotient based on the NOAEL 

HQr. Hazard Quotient based on the LOAEL 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Deer Mouse 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0150000 kg 
0.0028500 kg/day 
0.0019000 L/day 
0.0000700 kg/day 

Mean Concentrations 

Ecological Contaminant 

of Concern 

soil Water Vegetation Invertabrate 
Concentration Concentration Concentration Concentration Dose NOAEL LO&L NOAEL LOAEL 

@?a%) @%m @d%) Wk) OtwW~ay) On&d~y) 6wWdaY) HQn HQI 
(Acenaphthene 1 0.2575 1 0 1 0.103 1 0.1545 10.0501266671 1.3 ( 2.6 1 3.86E-02 1 1.93E-02 

‘3 1 1.3 1 2.6 1 1.72E-01 1 8.6OE-02 [Acenaphthylene 1 1.14875 1 0 1 0.4595 ! 0.68925 0.22362333 
Anthracene 0.605 0 0.242 0.36 3 0.117773333 1.3 2.6 9.06E.02 4.53E-t 

Benzo(a)anthracene 2.365 0 0.946 1.41 9 0.460386667 1.3 2.6 3.54E-01 1.77E-t 

Benzo(a)pyrene 3.235 0 1.294 1.94 1 0.629746667 1.3 2.6 4.84E-01 2.42E-t 
2 IO,< n 1 774 141P4 

Bis(2-ethylhexyl)phthalate 0.24375 0 0.0975 0.146 
Carbazole 0.28 0 0.112 0.16 12 
Chrysene 2.745 0 1.098 1.647 0.53436 1.3 2.6 4.1 lE-01 2.06E-01 

Dibenzo(a,h)anthracene 0.63 0 0.252 0.378 0.12264 1.3 2.6 9.43E-02 4.72E-02 

Dibenzofwan 0.3975 0 0.159 0.2385 0.07738 0 0 NA NA 
.3 2.6 4.273-01 2.14E-01 Fluoranthene 1 2.8525 1 0 1 1.141 1 1.7115 lo.5552866671 I 

mr1orene I nzn75 I 0 1 0.123 1 0.1845 1 0.05986 1 1.3 2.6 I 4.6OE-02 I 2.3OE-I - _I-_ --._ _.___ 
Indeno(l,2,3-cd)pyrene 1 1.48675 1 0 1 0.5947 1 0.89205 10.2894206671 1.3 1 2.6 1 2.23E-01 1 l.llE-l 

Methylnaphthalene,2- 1 0.2855 1 0 1 0.1142 1 0.1713 10.0555773331 

IIron 1 5647.5 ) 0 

-1.437 2.1555 1 0.69934 ( 1.3 2.6 1 5.383-01 ( 2.69E-1 

IT.“” 

0.08 0 ) 0.032 1 0.048 10.0155733331 0 
Nidd I I n I 146 t 719 In 71 n533133 I 6 

. -.--_._ --.-- , L.-I”,.& , “.l , l,I”Y “I I.I”Y, 

Zinc 1 51.38 ( 0 1 20.552 1 30.828 1 10.001973331 25 1 2;O 1 4.OOE-01 ) 4.OOE-02 

NA - Not Available 

HQn. Hazard Quotient based on the NO&L 

HQ, . Hazard Quotient based on the LOAEL 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Deer Mouse 
(Less Conservative fnputsj 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Jngestion Rate 

0.0193600 kg 
0.0037752 kg&y 
0.0036784 L/day 
0.0000755 kg/day 

Maximum Concentrations 

Ecological Contaminant 
soil Water Vegetation Invetebrate 

Concentration Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

of Concern 

Acenaphthene 0.43 0 0.172 0.258 0.085526911 

Acenaphthylene 2.8 0 1.12 1.68 0.556919421 

Benzo(a)anthracene 
- 

6.5 0 2.6 3.9 Il.292848657 

Benzo(k)fluoranthene 3 0 1.2 1.8 0.59669938 1.3 2.6 4.59E-01 2.29E-01 

Bis(2-ethylhexyl)phthalate 0.17 0 0.068 0.102 0.033812965 0.1833 1.833 1.84E-01 1.84E-02 

Carbazole 0.54 0 0.216 0.324 0.107405888 1.3 2.6 8.26E-02 4.13E-02 

Chrysene 7.6 0 3.04 4.56 1 1.51163843 1 1.3 1 2.6 Il.l6E+OOI 5.81E-0’ 1 

Dibenzo(a,h)anthracene 1.7 0 0.68 1.02 , A ^^,..^,,r,n “.35SI‘YOW, . ^ L.5 , . , LO , ^ ,,.“. ,.. L.o”~-“I , . “,.“. ,. I.5UkwJl 

Dibenzofur-- ,‘a,, I 
,I ?” 
“JO I 

n 
” , 

A 4c.T 
“.I,‘ , 

nnnn ’ 
“.L‘e 10.075581921( 0 I 0 1 NA 1 NA 

Fhtoranthe--. ne 49 - ._ n I I 7 36 -._- t I 3.54 il.173508781 1 1.3 1 2.6 1 9.03E-01 ) 4.51E-0 1 

Fluorene I 0.51 I n I n 704 I 

Phenanthrene I 4.4 I 0 I 1.76 1 2.64 I( 

Pyrene 9.5 0 3.8 I 5.7 II 

NA - Not Available 

HQ,, . Hazard Quotient based on the NOAEL 

HQt . Hazard Quotient based on the LOAEL 



Site 17 - Soil Area of Concern 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Deer Mouse 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0193600 kg 
0.0037752 kg/day 
0.0036784 I./day 
0.0000755 kg&y 

Mean Concentrations 

I soil 1 Water 1 Vegetation 1 Invertabrate 1 I I 
Ecological Contaminant 

of Concern 
. . . . 

Concentration Concentration Concentration Concentration Dose NOAEL 1 LOAEL 1 NOAEL 1 LOAEL 1 

@wk~ mm (mk) WW MdWW ( :iwWW) 1 Owkdday) 1 HQn 1 HQ 
n ^S”C A II ..T- n .r,e r, ,?I.-,,,,%- *cenamunene , “.L3/3 ( ” , “.I”3 , v.1343 (“.“31LIOOY,, 1.3 1 2.6 1 3.94E-02 1 1.97E-02 

ArPn.“hth*rl*“~ I 1 IAP7C I n / 0.4595 ) 0.68925 (0.228486138 1 1.3 1 2.6 1 1.76E-01 1 8.79E-02 1 .‘~....pLYLJL~I*w A.LT”IW 

Anthracene 0.605 0 “,_ .- - .- _ - - - - 
Benzo(a)anthracene 2.365 0 I I 1 rrn Inn-; 

0 

Dibenzofiuan 1 0.3975 0 
Fhtoranthene 1 2.8525 ( 0 

n 

IMethymaphthalene.2- 1 0.2855 1 0 0.1142 1 0.1713 10.0: 

J?yrene 1 3.5925 1 0 
Album 1 4675 1 0 I 1870 1 280 

I I ” I nnhu I nrr 

;kel 3.65 0 1.46 2.19 0.7: 
Vanadium 12.15 0 4.86 7.29 2.41663249 1 0.2 2 ) 1.21E+Ol 1 1.21E-tOO 

zinc 51.38 0 20.552 30.828 10.219471381 25 1 250 1 4.09E-01 1 4.09E-02 

NA - Not Avaiiable 

HQ,, . Hazard Quotient based on the NOAEL 

HQt . Hazard Quotient based on the LOAEL 



APPENDIX M.5 
SITE 17 - PROPER 

TERRESTRIAL RECEPTOR MODELS 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

American Woodcofk 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.1650000 kg 
0.0830000 kg/day 
0.0169380 L/day 
0.0075000 kg/day 

Maxhnmn Concentrations 

Ecological Contaminant 
Soil Water Earthworm 

Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 
of Concern 1 (m&d 1 (w/L) 1 (mgkg) 

JBisQ-eth\ 

Benzo(a)anthracene 
(mg/kg/day) (mg/kg/day) (mgikglday) HQ, HQi 

0.26 0 0.26 0.142606061 10 100 1.43E-02 1.43E-03 
Benzo(a)pyrene 0.2 0 0.2 1 0.10969697 1 10 100 l.lOE-02 l.lOE-03 
Benzo(b)fluoranthene 0.29 0 I n 39 ” .-_ I n i59nhnhnh “.-vz”YVVVU I 10 100 

I 
1.59E-02 1.59E-03 

Benzo(k)fluoranthene -~ ._.-_.__ * ____ 
I 

n 1A _._ , I 
I 

n ” I 
I 

n l/4 
“.X-r I n n’L737879 “.“I”,‘ 10 100 7.68E-03 7.68E-04 ._ _... 

. -llhexyl)phthalate 1.3 0 1.3 0.7130,“,“~ Inqns 1 1.11 11.1 6.42E-01 _. .-I . 
Carbazole 0.065 0 0.065 0.035651515 10 100 3.57E-03 3.57E-( 
Chrysene 0.3 0 0.3 0.164545455 10 100 1.65E-02 1.65E-( 
Dibenzofuran 0.043 0 I n n43 _._ .- nnmcsdndn “.--“w” .” a- 0 0 NA NA 
Fl,,n,.,rh,n, L IuYI(II‘,II*llr I 

I 
n cc “*JJ I 

I 
n ” I 

I 
A cc 
U.32 0.301666667 10 100 3.02E-02 3.02E-03 

1 lndenol1.2.3~cdhovrene I .,I ,L, 0.11 I n I nil -.a b 0.060333333 10 100 6.03E-03 6.03E-04 
Phenanthrene 0.64 0 0.64 0.351030303 10 100 3.51E-02 3.51E-03 

0303 10 100 2.52E-02 2.52E-03 
iA<A< 109.7 1097 3.978+01 3.97E+nn 

Pyrene 
Aluminum 
Chromium 
Copper 
Cyanide 
Iron 

0.46 0 0.46 0.2523 
7950 0 7950 4360.4’m.,,, 

15 0 15 8.227272727 0.1 1 8.23E+Ol 8.23E+OO 
27.6 0 27.6 15.13818182 0.235 2.35 6.44E+Ol 6.44E+OO 
0.26 0 0.26 0.142606061 4.5 45 3.17E-02 3.17E-03 

12300 0 12300 Y..“Y.Y&IY.I~Y130 [Lead 100 1000 h 7w+ni h 7m+f I 19.4 I n I 144 16746.363636 I in hdnhnhn6 I 1 
0.3 3 3.55E+Ol 3.55E+OO 

j-_-_ , 0.01 0.1 1.04E+Ol l.O4E+OO 
)60611 0 0 NA NA 
‘1717 1 11.38 113.8 9.16E-01 9.16E-02 

13.9 139 1.57E+OO 1.57E-01 

_. 
&S. I 1 “.“T”““Y”” 

Mercury 0.19 0 0.19 0.104217171 1 
Nickel 6.2 0 6.2 3.4006( 
Vanadium 19 0 19 
Zinc 

10.421;,,,, l 
39.9 0 39.9 21.88454545 1 

NA - Not applicable 
HQ,, _ Hazard Quotient based on the NOAEL 
HQI _ Hazard Quotient based on the LOAEL 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

American Woodcock 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.1650000 kg 
0.0830000 kg/day 
0.0169380 L/day 
0.0075000 kg/day 

Mean Concentrations 

Ecological Contaminant 
Soil 

Concentration 
Water 

Concentration 
Earthworn 

Concentration Dose NOAEL LOAEL NOAEL LOAEL 

(m&d 1 (mgikglday) 1 (mgikglday) 1 @g/kg/day) 1 HQn 1 HQI 
0.1812 I 

t 

n nwnx5455 

0.104815455 -.-. _-I- .-- 

I 1n __ I 
I 

1nfl ___ 1 9.94~~03 _ ._ .- __ 1 9.94E-04 . .- . 

0.1911 1 10 I 100 1 l.O5E-02 1 l.OSE-0: 3 
0.17315 I n n4497ni 57 

“.../ .<, “--- 
I in 

_” 
I inn 

_“” 
I 9 w.m .._“- “_ I 9 so-i34 _ .--- - 

0.1759 0.096478485 10 100 9,65E-03 9.65E-0, 4 
0.2237 0.122696061 1.11 11.1 l.llE-01 l.llE-0: 2 
0.19465 0 106762576 __ _ _. _-_. . 10 100 l.O7E-02 l.O7E-0: 3 
0.16985 0.093160152 10 100 1 9.32E-03 1 9.32E-04 
0.2019 0.110739091 0 0 1 NA 1 NA 

0.1 i9525 0.107091667 10 100 l.O7E-02 l.O7E-0. 3 
0: _-_._ I x995 0.104184697 10 100 l.O4E-02 l.O4E-0. 3 
0.2283 0.125219091 10 100 1.25E-02 1.25E-0 3 
0’ I II605 .I”“,” n i mvmA3 “.&“-..-*-I II in A” I inn -“- i nwm i nw-n7 I -.-- - -- _.-- - _- 

4559 1 2500.542424 1 109.7 1 1097 12.28E+Ol ]2.28E+OO 

f 9 5146 13.543212121 0.1 1 3.54E+Ol 3.54E+O 
1 n9 I 7 7ar4n303 0.235 2.35 9.55E+OO 9..55E-0 

1333 4.5 45 1.34E-02 1.34E-0 

of Concern b&g) (wdL) 
Benzo(a)anthracene 0.1812 0 
Benzo(a)pyrene 0.1911 0 
Benzo(b)fluoranthene 0.17315 0 
Benzo(k)fluoranthene 0.1759 0 
Bis(2-ethylhexyl)phthalate 0.2237 0 
Carbazole 0.19465 0 
Chrysene 0.16985 0 
Dibenzofuran 0.2019 0 
Fluoranthene 0.19525 0 
Indeno( 1,2,3-cd)pyrene 0.18995 0 
Phenanthrene 0.2283 0 

Pyrene 0.18695 0 
Aluminum 4559 0 

Chromium 6.46 0 
Copper 4.09 0 L,.“< -.- ._I” 1 
Cyanide I I 0 ii _.__ I f-l I 0.11 1 0.06033: 3 I 

0 
I 

IrOn 5411 I 5411 12967.851515 100 1 1000 12.97E+Ol 12.97E+OO 
--.... I _._I I I - .-- , Y.--J636364 0.3 3 11.67E+Ol \1.67E+00 
Mercury 1 

Nickel -.A 
11 93 

3.08 0.043878788 0.01 0.1 4.39E+OO 4.39E-0 
?l 1.70030303 0 0 NA NA 

6.543424242 11.38 113.8 5.75E-01 5.75E-02 
R 191 Rl R1R-J 119 119 fi n4F-ni 6 n4F.m 

. -._--.-.._ 
Zinc 

NA - Not applicable 
HQ,,- Hazard Quotient based on the NOAEL 
HQi. Hazard Quotient based on the LOAEL 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

AnterIcan TVc~~Icock 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.1693800 kg 
0.1304226 kg/day 
0.0169380 L/day 
0.0135640 kg/day 

Maximum Concentrations 

Ecological Contaminant 
Soil Water Earthworm 

Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

\ I I 0.29 0 0.29 
Benzo(k)fluoranthene I 

10.2465’3’oo ’ 
0.14 0 I I n11c 

Chrysene 
-.. ^ 

Fluoranthene 
r”A’--n”,2,3-cd)pyrene 

_._ .- “.“7., “.“.JY 

0.55 0 0.55 0.467’ .-_x,, 
0.11 0 0.11 0.0935088 ( 

- .  . -  _ . I_ - “ - - , -_  

m 7950 0 7950 6758.135981 
Chromium 15 0 15 12.75119996 
Copper 27.6 0 27.6 23.46220793 

l-l 7.6 n n 

I I 
” 

I 
I, 

Zinc 39.9 0 39.9 

IDrbenzottrran 

NA - Not applicable 
HQnT Hazard Quotient based on the NOAEL 
HQr _ Hazard Quotient based on the LOAEL 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

American Woodcock 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.1693800 kg 
0.1304226 kg/day 
0.0169380 L/day 
0.0135640 kg/day 

Mean Concentrations 

Ecological Contaminant 
Soil Water Earthworn 

Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 
of Concern 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Bis(2-ethylhexyl)phthalate 
Carbazole 

(m&4 
0.1812 
0.1911 
0.17315 
0.1759 
0.2237 

I7 IQAhS 

(md-1 
0 
0 
0 
0 
0 
n 

(mdkg) 
0.1812 
0.1911 
0.17315 
0.1759 
0.2237 

n i 9465 -.__ ,-- I -.-_ .-- 
’ Chrysene 1 0.16985 1 0 I 0.16985 

n;hawmfi,m” I n7ni9 I n nml9 

(mglkgiday) (mg/kgiday) (mglkgiday) HQn HQI 
0.154034496 10 100 1.54E-02 1.54E-03 
0.162450288 10 100 1.62E-02 1.62E-03 
0.147191352 10 100 1.47E-02 1.47E-0: 3 
0.149529072 10 100 1<50E-02 4 1.50E-0: 3 
0.190162895 1.11 11.1 1.71E-01 1.71E-02 1 
0.165468072 10 100 1.65E-02 1.65E-03 1 _ _ - _ - - _ - 

1 0.144386088 1 10 100 1 1.44&02 1 1 44FA3 I 

1 n 1716’31152 1 0 I 0 1 NA “.--*, -.-“-. _._. ______ - 

0.19525 0 0.19525 ( 0.16597812 ( lo 100 1 1.66E-02 1 1.66E-03 
0.18995 0 0.18995 I n ih1477696 I -._-* , ,_“__ in _” I 

I 
100 I 1.61E-02 I 1.61E-03 

I ----- -- I -.--- 

0.2283 0 0.2283 10.194073263 1 10 I 100 t 1.94E-02 1 1.94E-0: 3 I ---- .- -~ 
0.18695 0 0.18695 0.158922456 10 100 1.59B02 1.59E-03 

4559 0 4559 3875.514709 109.7 1097 3..53E+Ol 3.53E+OO 
I 646 -. .- I 0 1 I 6.46 I 5.491516785 I 0.1 I I 5.49E+Ol 5.49E+00 
I I A no T.“, I I n ” I I A n4 . .“, 1 ? A7fi83719 -.,.---.-. I 0 715 -.--- 1 2 35 -.-_ I1.48E+O _. _- 1 1.48E+OO 

-n 11 n n-1 i 1 0.0935088 1 4.5 I 45 1 2.08E-02 2.08E-03 

Yl”IllY”lUIUl‘ 

Fluoranthene 

Indeno( 1,2,3-cd)pyrene 
Phenanthrene 
Pyrene 
Aluminum 

~Chmm;nm -.._“..__-.._ 
r,v.r\m. V”pp.4 
r,mnLl~ 
v, UL.l.4.. I.__ _.__ __._...~~ 

Iron 5411 0 5411 1 4599.782867 1 100 1 1000 ( 4.60E+01 ( 4.60E+OO 
Lead 9.15 0 9.15 I 7 778311978 ., --- __ - I 07 I 

I 
3 12.59E+Ol (2.59E+OO 

I--- I 

Mercury 0.08 0 0.08 

1 0.0680064 1 0.01 0.1 I6.8oE+oo I 6.80E-01 I 
Nickel 3.1 0 3.1 2.635247993 1 0 0 1 NA 1 NA 
Vanadium 11.93 0 11.93 10.14145437 I 11.38 1 113.8 18.91E-01 ]8.91E-02 

Zinc 15.3 0 15.3 1 13.00622396 1 13.9 139 1 9.36E-01 1 9.36E-0 ?-I 

NA - Not applicable 
HQn _ Hazard Quotient based on the NOAEL 
HQ,- Hazard Quotient based on the LOAEL 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Red-Taiied Hawk 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.9570000 kg 
0.4000000 kg/day 
0.0564600 L/day 
0.0028000 kg/day 

Maximum Concentrations 

Ecological Contaminant 
Soil Water Small Mammal 

Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

‘ren e 

IBenzo(k)fluoranthene 

. , 
arbazole 

1.3 0 1.3 IO.547168234 ) 
0.065 I 0 I In n37wui7 I 

Fluoranthene I 0.55 I 0 0.55 I 
ne I 0.1 1 I n I n 11 

-_I----- 
I. . . Y  V.7” 

Aluminum 7950 0 7950 , -- ....A. 
Chromium 15 0 15 

37 6 n 77 h 

Mercury 
I 

-_. 
I 

0.19 I 0 n 19 I n 079971 

INickel 
I Vanadium 

6.2 0 6.2 12.60957 
I 19 I n I 19 I 7 997n7m I -_ 1 I __ ,..,,“, ,*> 

Zinc 39.9 0 39.9 1 16.7938558 1 
I‘._” 

13.9 I 139 11.21E+OO ( 1.21E-01 

NA - Not Available 
HQ,, _ Hazard Quotient based on the NOAEL 
HQr _ Hazard Quotient based on the LOAEL 

..-. 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Red-Tailed Hawk 

(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.9570000 kg 
0.4000000 kg/day 
0.0564600 L/day 
0.0028000 kg/day 

Mean Concentrations 

Ecological Contaminant 
of Concern 

Soil Water Small Mammal 
Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

(mgJkn) (w/L) (wW (mg/kg/day) (mdkglday) (mg/kg/d; av) I HO, I HQI I is .-- __ , .--. , - 
Benzo(a)anthracene 0.1812 1 0 I 0.1812 ) 0.076266834 

, 
1 10 100 ( 7.63E-03 1 7.63E-04 

&.“-dO\“VP~“~ .xY”\u,yJ’v*‘” I ni91i 100 8.04E-03 “,__ __ I n 0 1911 _,“_ _- 1 0.08043373 _..-..-- 1 10 1 1 8.04E-04 
BI enzo(b)fluoranthene 0.17315 0 0.17315 0.0728786 10 100 7.29E-03 1 7.29E-( 14 
Bc .-w-I ‘.\Ll..--“_ +l.,...c ’ E.I~“~h,“UVlrUlUlG~IIr:e 0.1759 0 0.1759 0.074036071 10 100 7 4w.m I 74~~~04 ..” - “” , ..-- 

B :“I? “*~.d~-.r..l\r~+~nln+n ,a~~-rn‘y,,l~*yI,~IILIIUILI~" n 7327 ",&‘s-J I n " n 3717 ".lll I nnodi5vm ".", ,.---..- 1 11 -.-- 11 1 --.- R.48E-02 1 8.48E-( ___-_ -- ~~ )3 
Carbazole 0.19465 0 0.19465 0.081927921 10 100 8.19E-03 8.19E-04 
Chrysene 0.16985 0 0.16985 0.071489634 10 100 7.15E-03 7.15E-04 

0.084979436 0 0 NA T&kit I 
lDibenzofuran I 0.2019 I 0 I 0.2019 ( 
Fluoranthene 
Indeno( 1,2,3-cd)pyrene 

Phenanthrene 
Pyrene 
Aluminum 
Chromium 
Copper 
Cyanide 
Iron 
Lead 
Mercury 
Nickel 
Vanadium 
zinc 

/ 0.19525 0 0.19525 0.08218046 10 100 8.22E-03 -_--_ _ 
1 0.18995 0 0.18995 0.079949697 10 100 7.99E-03 7.99E-04 

0.2283 0 0.2283 0.09609116 10 100 9.61B03 9.61E-04 
I 0.18695 0 0.18695 0.078687001 10 100 7.87E03 7.87B04 

4559 0 4559 1918.876907 109.7 1097 1.75E+Ol 1.75EtOO 
6.46 0 6.46 2.719005225 0.1 1 2.72E+Ol 2.72E+OO 
4.09 0 4.09 1.721475444 0.235 2.35 7.33E+OO 7.33E-01 

0.11 0 0.11 0.046298 ----851 4.5 45 l.O3E-02 l.O3E-03 

5411 0 5411 2277.484 !55 100 1000 2.28E+Ol 2.28E+OO 

9.15 0 9.15 3.85 1222 571 0.3 3 1.28E+O 1 1.28E+OO 
0.08 0 ^ ^- 0.w ^ ^^^r-* u.ujjo/l891 0.01 0.1 3.37E+00 3.37E-0 1 
3.1 0 3.1 1.304785789 0 0 NA NA 

11.93 0 11.93 5.021320794 11.38 113.8 4.41E-01 4.41E-02 
15.3 0 15.3 6.439749216 13.9 139 4.63E-0 1 4.63E-02 

NA - Not Available 
HQ,- Hazard Quotient based on the NOAEL 

HQr. Hazard Quotient based on the LOAEL 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Red-Tailed Hawk 

(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

1.1340000 kg 
0.1120000 kg/day 
0.0646400 L/day 
0.0030000 kg/day 

Maximum Concentrations 

c 
IEcological Contaminant 

Soil Water 1 Small Mammal ( 

I Concentration Concentration Concentration ) Dose 1 NOAEL 1 LOAEL t NOAEL 1 LOAEL 1 
loft oncern 1 (mu/ke‘r 1 (me/L) 1 (mg/kg) , \vu, , x---v -, I 

I 
b&g/day) Owk/day) Gwdkg~day) HQn HQI 

Benzo(a)anthracene . I 0.26 I 0 I 0.26 0.026366843 10 100 2.64E-03 2.64E-04 
Benzo(a)pyrene 0.2 0 0.2 0.020282187 10 100 2.03E-03 2.03E-04 
Benzo(b)fluoranthene 0.29 0 0.29 0.029409171 10 100 2.94E-03 2.94E-04 
Benzo(k)fluoranthene 0.14 0 0.14 0.014197531 10 100 1.42E-03 1.42E-04 
Bis(2-ethylh exyl)phthalate ( 1.3 0 I 1.3 (0.131834215 1 1.11 11.1 1.19E-01 1.19E-02 
Carbazole 0.065 0 0.065 10 100 6.59E-04 6.59E-05 
Chrvsene I 

IO.006591711 1 
01 I n I n7 I n mnA7732 I 10 100 3.04E-03 3,04E-04 , 

Dibenzofuran 
I , I 

Y.4 “.“I” #Id-” 

0.043 0 r) nA3 I n nnAun67 I 
L 

Fluoranthene 
Indeno( 1,2,3-cd)pyrene 
Phenanthrene 
Pvrene 
-_I----- 

Aluminum 
Chromium 
Cooner 

_. 
“.” .- “.“” ,_“““, 0 0 NA NA 

0.55 0 0.55 0.055776014 10 100 5.58E-03 5.58E-04 
0.11 0 0.11 0.011155203 10 100 l.l2E-03 l.l2E-04 
0.64 0 0.64 0.064902998 10 100 6.49E-03 6.49E-04 
nAh n fbdt; n ""664903 10 100 4.66E-03 4.66E-04 “. .- 

7950 
15 

27.6 

V.7” 

7950 
15 

77 6 

“.“TY 

806.2,,,, Ia , 
1.521164021 ) 
37989417991 

1h0-2171 109.7 I 1097 17.35E+OO 1 7.35E-Oi 
0.1 1 1 1.52Et-01 I 1.52E+OO 

I II -. ._ 
I -, .” I.,T-C ,.,,< 0.235 2.35 1.19Ei-01 l.l9E+OO 

Cyanide 0.26 0 0.26 0.026366843 4.5 45 5.86E-03 5.86E-04 
Iron 12300 0 12300 1247.354497 100 1000 1.25E+Ol 1.25E+OO 
Lead 19.4 0 19.4 1.967372134 0.3 3 6.56E+00 6.56E-01 
Mercury 0.19 0 0.19 0.0 19268078 0.01 r 0.1 1.93E+OO 1.93E-01 

, NA , /Nickel 6.2 0 6.2 IO.628747795 1 0 0 ) NA “._” 
IVanadium I I 19 -_ I I n ” I I 10 I/ I 107fan77/; I.,I”Y”, I” I 11.38 

I 

1 113.8 ( 1<69E-01 1.69E-02 
ZillO 39.9 0 39.9 14.046296296 1 13.9 139 1 2.91E-01 2.91E-02 

NA - Not Available 
HQ,, _ Hazard Quotient based on the NOAEL 
HQr. Hazard Quotient based on the LOAEL 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Red-Tailed Hawk 

(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

1.1340000 kg 
0.1120000 kg/day 
0.0646400 L/day 
0.0030000 kg/day 

Mean Concentrations 

Ecological Contaminant 
of Concern 

Soil Water Small Mammal 
Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

Benzo(a)pyrene 0.1911 0 0.1911 0.01937963 
Benzo(b)fluoranthene 0.17315 0 0.17315 0.017559303 10 I 100 1 I 

0 1759 0 0.1759 0.017838183 10 100 I 1 

Chrysene 
Dibenzofuran 
Fluoranthene 
Indeno( 1,2,3-cd)pyrene 
PL-.. ____._._ wnnnthrene 
Pyrene 
Aluminum 
Chromium 
Copper 

0.16985 0 0.16985 0.017224647 10 
0.2019 0 0.2019 0.020474868 0 0 NA NA 

0.19525 0 0.19525 0.019800485 10 100 1.98E-03 1.98E-04 
0.18995 0 0.18995 0.019263007 10 100 1.93B03 1.93E-04 

I 0.2283 1 0 I 0.2283 I 0.02: 3152116 10 100 2.32E-03 2.32E-04 
0.18695 0 0.18695 0.018958774 10 100 1.90E-03 1.90E-04 

4559 0 4559 462.33245 15 109.7 1097 4.21E+OO 4.21E-01 
““_ ,.” , ““e FI. 6.46 0 6.46 0.655 114638 0.1 1 6 

4.09 0 4.09 0.414770723 0.235 2.35 1 
0.11 0 0.11 0.011155203 4.5 / 

Iron 
ILead 

Vanadium 11.93 0 11.93 1.209832451 I 
Zinc I 15.3 0 15.3 1 1.551587302 1 13.9 139 1 1 

NA - Not Available 
HQ,, _ Hazard Quotient based on the NOAEL 

HQr _ Hazard Quotient based on the LOAEL 

‘t ) ‘\ i 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

American Robin 

(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0773000 kg 
0.1175000 kg/day 
0.0108000 L/day 
0.0352500 kg/day 

Maximum Concentrations 

Ecological Contaminant 
of Concern 
Benzola)anthracene 

Soil Water Invertebrate 
Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL T .OAET 

(m&g) /,,,,,,,,I,.,\ UT\ 
0 26 

Chrysene 
Dibenzofuran 

Phenanthrene 
Pyrene 

0.64 I 0.64 
0.46 0 0.46 

Vanadium 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 

HQr _ Hazard Quotient based on the LOAEL 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

American Robin 

(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0773000 kg 
0.1175000 kg/day 
0.0108000 L/tidy 

0.0352500 kg/day 

Mean Concentrations 

Ecological Contaminant ( Conzziation / Cozztion ( G~~~~~~n 1 Dose ( NQAEL I LoAEL I NQAEL 1 LQAEL ( 
of Concern 
Benzo(a)anthracene 
]Benzo(a)pyrene 

1 (mgkg) ( (mg/L) 1 (mgkg) ) (mglkgiday) 1 (ml 
0.1812 
0.1911 

0 
0 

:&d&9 h&&W HQn HQI 
0.1812 (C b.358063389 ( 10 100 3.58E-02 3.58E-03 
0.1911 IO.377626455 1 10 100 3.78E-02 3.78B03 

.42E-03 Benzo(b)fluoranthene 1 0.17315 1 0 1 0.17315 lo.342156048 10 100 3.42E-02 3 
33 10 100 3.48E-02 3 \ I 

Ri./?~~th~rlh~u.rl~nhth~l~t~ n 7717 I n I 0 3317 1 0 442046248 1.11 11.1 3.98E-01 3 
lBenzolkXluoranthene I 0.1759 I 0 I 0.1759 I 0.3475902: .48E-03 

_.-_ .-- _._- .-- 
I 0 16985 I 0 1 0.16985 lo.335635026 1 10 100 1 3.36E-02 1 3.36B03 1 

Y‘“\L W..L,I...s‘~,l,~ . . ..1..11.~ , - .--- . / I - .__I _. .__ _- - I , .9&E-02 
Carbazole I n 19465 I n I n 19465 I o.384641494 I 10 100 1 3.85E-02 1 3.85E-03 

Chrysene I ------- I I .~ 
Dibenzofuran 1 0.2019 0 0.2019 1 0.398967982 0 0 NA NA 

35 10 100 3.86E-02 3.86E-03 
78 10 100 3.75E-02 3.75E-03 

Fluoranthene / 0.19525 1 0 1 0.19525 1 0.3858271 
Indeno(l.2.3-cdmvrenc I 0.18995 1 0 I 0.18995 lo.3753539 

ICvanide I 0.11 I 0 I 0.11 1 0.2173674 I ‘ 

ILead 9.15 0 9.15 1 ,. 18.081015 
-...-- 

_I 

Iron 5411 0 5411 1 10692.5 100 1000 l.O7E+O2 1.07E+O 1 
52 0.3 3 6.03E+Ol 6.03E+OO 

Mercury 0.08 0 0.08 0.158085382 0.01 0.1 1.58E+Ol 1.58E+OO 
Nickel 3.1 0 3.1 6.125808538 0 0 NA NA 
Vanadium 11.93 0 11.93 23.57448254 11.38 113.8 2.07E+OO 2.07E-01 
Zinc 15.3 0 15.3 30.23382924 13.9 139 2,18E+OO 2.18E-01 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 

HQr _ Hazard Quotient based on the LOAEL 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

-hwicm Ro!h 

(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0810200 kg 
0.0976300 kg/day 
0.0113400 L/day 
0.0292890 kg/day 

Maximum Concentrations 

Ecological Contaminant 
of Concern 

Chrysene 
Dibenzofuran 

Pyrene 
Aluminum 
Chromium 
Copper 
Cyanide 
Iron 
Lead 
Mercurv 

‘Oil / Water 1 Invertebrate 1 Dose 1 NOAEL 1 LOAEL / NOAEL 1 LOAEL 1 Concentration Concentration Concentration 

Owdk) 
0.26 
0.2 

(w/L) 
0 
0 

bw’kg) 
0.26 
n3 

(mg/kg/day) (mgkgday) @g/kg/day) HQ,, HQ~ 
0.407293755 10 100 4.07E-02 4.07E-03 

10 100 3.13E-02 3.13E-03 
14E-03 

NA - Not Available 
HQn . Hazard Quotient based on the NOAEL 
HQr _ Hazard Quotient based on the LOAEL 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

American Robin 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0810200 kg 
0.0976300 kg/day 
0.0113400 L/day 

‘0.0292890 kg/day 

Maximum Concentrations 
I I I I I 

Ecological Contaminant 
of Concern 
- ,. . 

Soil Water Invertebrate 
Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

G&cd @g/L) (m&g) Owdkgfday) (mglkgiday) (mgkgday) HQn HQI 
_ ^. ,, ,t a, A “~-l~,??“ii 1n Inn 1 T\?T? n-l * n-n? n2 peml a ,anttlracene I ,,.Lh I ” I “LO I “.4”,LY5 133 I I” I I”” I Lt.“,IP”L ,4.“,IF”J 

d 
.-_-- \-,---. ._ _---.-- _.-- , 
Zc.wmlo\nm‘~n~ 1 n7 I n I n3 In~ivmnnnl 10 I inn 1 3.13E.02 t 

t v,LL"\‘+,y,lnlr ".a ".., "."-"-"---- _- --- .- 5.15L-u5 

Benzo(b)fluoranthene 0.29 0 0.29 0.454289188 10 100 4.54E-02 4.54E-03 
Benzo(k)fluoranthene 0.14 0 0.14 0.219312022 10 100 2.19E-02 2,19E-03 

'Bis(2-ethy" .-_-. I\-~r~-l^r^ 11 n 12 ?w2LAl;P-l72 1.11 11.1 1.83E+OO 1.83E-01 
Carhnxnle 10 100 l.O2E-02 l.O2E-03 

in 100 4.70E.02 4.70E-03 

l‘l~X~l,p”Ll’“‘“b~ 1.3 I ..J ,L.“J”f”” I I J 

--_____. 0.065 ; 0.065 0.101823439 
Chrysene 0.3 0 0.3 0.469954332 
Dibenzofuran 0.043 0 0.043 0.067360121 
!luoranthene 0.55 0 0.55 0.861582942 
~ndmdl 3 ?.rrlh-wrene nil 0 0.11 0.172316588 

.- I I ~--I 

0 0 1 NA 1 NA 
1 11 I inn 1 7.76E.01 I 8.62E-03 i _.__ __. 

1 1.72E-02 1.72E-03 . . ..-.--\..-.- --ITJ _ ---- I -.-- I I 10 100 
Phenanthrene I 0.64 0 0.64 11.002569242 ( 10 100 1 .OOE-01 l.OOE-02 

nAh I n I n4h In 720596643 I in 100 7.21E-02 7.21E-03 

6.2 
19 

Zinc 39.9 0 39.9 162.50392619 1 

NA - Not Available 
HQ,, _ Hazard Quotient based on the NOAEL 
HQr. Hazard Quotient based on the LOAEL 

4.5 45 1 9.05E-0 
100 1 1000 I 1.93E+O 
0.3 3 l.OlE+O 
0.01 0.1 2.98E+O , 

0 0 NA 1 * NA 
11.38 1 113.8 l2.62~+00 1 2.62E-01 
13.9 I 139 14.50E+OO 1 4.50E-01 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

American Robin 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0810200 kg 
0.0976300 kg/day 
0.0113400 L/day 
0.0292890 kg/day 

Mean Concentrations 

I 
Soil 

I 

Water 
Ecological Contaminant Concentration Concentration 
of Concern 1 (me/kc) 1 In&l.) 

\ Y  Y,  , 

Benzo(a)anthracene 1 0.1812 1 
\---a -, - 

0 
Benzolamvrene 0.1911 1 0 

0.17315 I 0 Benzo(b)fluoranthene , I 
Benzo(k)fluoranthene 1 0.1759 1 0 
Bisf2-ethvlhexvl‘lohthalate 0.2237 1 0 

0.19465 1 0 

0.19525 0 
0.18995 0 
0.2283 0 

II 

1 Cvanide 
4.09 0 

I 0.11 I 0 
Iron 5411 0 
Lead 9.15 0 
Mercury 0.08 0 

Nickel 3.1 0 
Vanadium 11.93 0 
Zinc 15.3 0 

NA - Not Available 
HQn- Hazard Quotient based on the NOAEL 
HQr _ Hazard Quotient based on the LOAEL 

Dose 1 NOAEL LOAEL 1 NOAEL 

-.- -- -- 
0.2283 0.357635247 10 100 3.58E-02 
0.18695 0.292859875 10 100 2.93E-02 

4559 7141.739336 109.7 1097 6.51E+Ol 

6.46 10.11968329 0.1 1 l.O1E+02 
4.09 6.407044063 0.235 2.35 2,73E+Ol 
0.11 0.172316588 4.5 45 3.83E-02 
5411 X47640964 - _ _ _ _ 100 --- 1 nnn _“_” 8.48E+Ol 
9.1: 5 114.33360713 l 0.3 I 3 I 4.78E+Ol 
0.08 0.125321155 0.01 0.1 1.25E+Ol 
3.1 4.856194767 0 0 NA 

11.93 18.68851728 11.38 113.8 1,64E+OO 
15.3 23.96767095 13.9 139 1,72E+OO 

3.16E-02 
3.05E-03 
2.66E-03 

NA 
3.066-03 
2.986-03 
3.58E-03 
2.93E-03 
6.51E+OO 
l.OlE+Ol 
2.73E+OO 
3.83E-03 
8.48E+OO 
4.78E+OO 
1.25E+OO 

NA 
1.64E-0 1 
1.72E-0 1 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Marsh Wren 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0103800 kg 
0.0090652 kg/day 
0.0028026 L/day 
0.0009428 kg/day 

Maximum Concentrations 

Soil Water Invertebrate 

I Ecological Contaminant 1 Concentration 1 Concentration I Concentration I Dose NOAEL LOAEL 1 NOAEL 1 LOAEL 1 

of Concern 1 bdkd 1 (m&l 1 (m&g) 
Benzo(akmthracene I 0.26 I 0 0.26 
Benzo(8 RhVW”P u,yJL”“” I I 0.2 0 n2 
Benzo(b)fluoranthene 1 n 10 I n I r 

Benzo(k)fluor,,,,,.,,.V , -. . . I ” I 
Bis(2-ethylhexyl)phthalat 1 1.3 0 
Carbazole I 0.065 1 0 I O.-- 
Chrysene 0.3 0 0.3 
Dibenzofuran 0.043 0 0.043 

Chromium 15 0 

(w&&W 
nwnfxihi 

(mg/kg/day) 
in 

(mkhW 
1nn 

Fluoranthene 0.55 0 0.55 
Indeno( 1,2,3+d)pyrene 0.11 0 0.11 
Phenanthrene 0.64 0 0.64 
Pyrene 0.46 0 0.46 
Aluminum 7950 0 pm 

._“__ , --- I -~- 

28801 I 10 100 I 5.30E-02 1 5.30E-03 / 
- 

0.530---~~, 
0.106n576 1 IV., I” 

in 
Ly 

I 
I 

inn 
_-I 

I 1 nm-02 I l.oc -.--- 

nh17 nh34i I in I 100 I 6.17E -02 1 6.1; 
0.44351361 10 100 4.44B02 4.41 

,4” 7665.07215 109.7 1097 6.99E+Ol 6.99 
15 14.4624003 0.1 1 1.45E+02 1.45E+Ol 

Y7 c; 7~fihln~ih5 n735 3 15 1 l?E+n2 1.13E-tOl Copper 27.6 0 Al .Y ““.“I”“~“” r.--- -.-- -.-- - -- -.--- ~~ 
Cyanide 0.26 0 0.26 lo.25068161 1 4.5 45 ( 5.57E-02 5.57E-03 
Iron 12300 0 12300 +02 1.19E+Ol 
1 .ead 19.4 0 19.4 +Ol 6.23EtOO 

Y.M<“V”I-- .- _-- -.- -- 
0192832 I _.__---- 10 100 1,93E, 

0.27960641 1 10 100 2.80E 
n1349824 I in 100 1.35E 

40803 1.11 11.1 1.13E. 
!6704 10 100 6.27E 
24801 10 100 2.89E 

Mercury 0.19 0 0.19 
Nickel 6.2 0 6.2 
Vanadium 19 0 19 
Zinc 39.9 0 39.9 

NA - Not Available 
HQ,,. Hazard Quotient based on the NOAEL 
HQr. Hazard Quotient based on the LOAEL 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Marsh wren 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0103800 kg 
0.0090652 kg/day 
0.0028026 L/day 
0.0009428 kg/day 

Mean Concentrations 

Ecological Contaminant 
of Concern 
Benzo(a)anthracene 
Benzo(a)uvrene 

Soil Water Invertebrate 
Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

I__ 

senzo(b)fluoranthene 
Le 

1 (ma/kg) 1 (mg/L) 1 (m&!=j (mg/kg/day) (mglkgday) (mg/kg/day) HQ,, HQ, 
, “.IOI& , u 1 U.IUlL 0.1747058 10 
I 0.1911 

100 
I 

1.75B02 1.75E-03 
n I niaii n ‘*“2509x 10 inn 1.84E-02 1.84E-03 I Y.l,ll “<IV-r. 

1 0.17315 1 0 1 0.17315 10.166’ 
I 01759 I n I n17ca ln1.a 

E 
I __ .“” 

9443 1 10 100 
Benzo(k)fluoranther. 

1.67E-02 1.67E-03 
_.-.-. I ” “.&,a, “.1W59575 10 100 1.70E-02 

Bis(2-ethylhexyl)phthalate I 1 
1.70E-03 

0.2237 0 1 0.2237 0.2156826 1.11 11.1 1.94E-01 1.94E-02 
0.18767375 10 100 1.88E-02 1.88E-03 
n ‘6’76258 10 Inn 1.64E-02 1.64E-03 

Karbazole 
“..< .“., ” “.1,-r”, 

Chrysene 0.16985 0 0.16985 “.I”J 
Dibenzofuran 

, 
0.2019 0 0.2019 1 n 1941 

Fluoranthene 0.19525 0 0.1952. 
Indeno( 1,2,3-cd)pyrene 0.18995 0 0.18995 

“.., . b&391 1 0 0 NH 

lo.18825224 1 
1 ) NA 

5 10 100 1 1.88E-02 
n ,011 I(*‘) I I 

1 1.88E-03 
E ,A 

IPhenanthrene I nmx? I n I 
_._ I 

0.2283 I 0 23ni 1771 I in I inn I 2.20~~02 - ._--_ v I 
I 0.18695 I n I n1xfa-i 1 

I Y.IYYI< “.I”“. 

Aluminum 4559 0 I 4559 1 A1941 I .--. 
I hAh I n r;nx 

-.--“_-, ,- *- I L”” 

n ’ ‘“24972 1 10 100 
.“.-50553 I 109.7 I 1097 

Pvrene 

[Chromium 
I 

nl I 1 16.23E+Ol 
Copper 
Cvanide 

I -. .- I - I V.-r” “.,&5”. 

4.09 0 4.09 
I nil I n I n 11 

Lead 

Mercury 
Nickel 

Vanadium 
Zinc 

_ .__ ” <711 

9.15 0 9.15 8.822C, 
0.08 0 0.08 0.0771328 
3.1 0 3.1 2.98889606 

11.93 0 11.93 11.5074To 
15.3 0 15.3 14.753 

llron I 5411 I n I ‘?A1 1 

NA - Not Available 
HQ,, . Hazard Quotient based on the NOAEL 
HQr _ Hazard Quotient based on the LOAEL 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Marsh Wren 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 

0.0161000 kg 
0.0036000 kg/day 
0.0040000 L/day 

Soil Ingestion Rate 0.0009428 kg/day 

Maximum Concentrations 

IEcological Contaminant 
of Concern 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Bis(2-ethylhexyl)phthalate 
Carbazole 
Chrysene 
Dibenzofuran 
Fluoranthene 
Indeno( 1,2,3-cd)pyrene 

Iron 
1 .ead 

Soil Water 
Concentration Concentration 

(wkd (mg/L) 
0.26 0 
0.2 0 
0.29 0 
0.14 0 
1.3 0 

0.065 0 
0.3 0 

0.043 0 
0.55 0 
0.11 0 
0.64 0 
0.46 0 
7950 0 

15 0 
27.6 0 
0.26 0 

12300 0 
19.4 0 
0.19 0 
6.2 I 0 
19 0 

39.9 0 

NA - Not Available 
HQn. Hazard Quotient based on the NOAEL 
HQr _ Hazard Quotient based on the LOAEL 

(mgikg) 1 (mg/kg/day) 1 (mgikglday) ) (mglkglday) 
ix in I inn 0.26 0.0733616- -- --I 

0.2 0.05643206 10 100 
0.29 0.08182649 10 100 
0.14 oa3950244 10 100 
1.3 0.3668084 1.11 11.1 

0.065 0.01834042 10 100 
0.3 0.08464809 10 100 

0.043 ) 0.01213289 0 0 
055 IO.15518817 10 100 

.03103763 10 100 
h ixn5x2h 10 100 

_.__ 
0.11 0 
0.64 C 
0.46 0 
7950 2. 

15 4 

.l2979374 10 100 
243.17447 109.7 1097 

1 
27.6 

.23240466 0.1 
7.78762457 0.235 2.35 

0.26 0.07336168 4.5 45 
12300 3470.57182 100 1000 
19.4 5.47391002 0.3 3 
n-19 0.05361046 0.01 0.1 
6.2 1.74939393 0 0 
19 5.3610459 11.38 113.8 

39.9 11.2581964 13.9 139 

NOAEL 

HQn 
7.34E-03 
5.64E-03 
8.18E-03 
3.95E-03 
3.30E-01 
1.83E-03 
8.46E-03 

NA 
1.55E-02 
3.10E-03 
1.81E-02 
1.30E-02 
2.04E+01 
4.23E+Ol 
3.31E+Ol 
1.63E-02 
3.47E+Ol 
1.82E+O: 
5.36E+Ot 

NA 
4.71E-01 
8.10E-01 

1.30E-03 
2.04E+OO 
4.23E+OO 
3.31E+OO 
1.63E-03 
3.47E+OO 
1.82E+OO 
5.36E-01 

NA 
4.71E-02 
8.10E-02 

LOAEL 

HQ1 
7.34E-04 
5,64E-04 
8.18E-04 
3.95E-04 
3.3OE-02 
1.83E-04 
8.46E-04 

NA 
1.55E-03 
3.10E-04 
1.81E-03 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Mardi wren 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0161000 kg 
0.0036000 kg/day 
0.0040000 L/day 
0.0009428 kg/day 

Mean Concentrations 

Benzo(k)fluoranthene 0.1759 
Bis(2-ethylhexyl)phthalate 0.2237 
Carbazole 0.19465 
Chrysene 1 0.16985 
Dibenzofuran 1 0.2019 
Fluoranthene 0.19525 
Indeno( 1,2,3-cd)pyrene 0.18995 
Phenanthrene 0.2283 
IPyrene 1 0.18695 
IAluminum - I 4559 
Chromium 6.46 
Copper 
Cyanide 

I 4.09 
0.11 

Iron 5411 
Lead 9.15 
Mercurv 0.08 
Nickel 
Vanadium 

3 
Concentration Concentration NOAEL / LOAEL 1 NOAEL / LOAEL 1 

(w/kg/day) 1 bg/kg/day) 1 I-IQ,, HQr 
10 100 5.11E, -03 5.1 lE-04 
10 100 5.39E. -II? __ , 5 WF-04 _.“_I _ 
10 100 4.89%03 1 4.89~~0 4 
10 100 1 4.96E-03 1 4. 96E-04 

1.11 I 11.1 _ _ _ 1 5 h9E-03. _ _ _ _ _ _ I , -.69E-03 5 

-03 1 5.49E-04 10 100 ) 5.49E. 

10 100 6.44B03 6. 
10 100 5.27E-03 5.27E-04 1 

109.7 1097 l.l7E+Ol l.l7E+Ot - .I 
t0 i 1 1.82E+OO 
ton l4.9lE-01 

NA - Not Available 
HQ, _ Hazard Quotient based on the NOAEL 
HQi _ Hazard Quotient based on the LOAEL 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Red Fox 

(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

4.5300000 kg 
0.5895500 kg/day 
0.3854750 L/day 
0.0165074 kg/day 

Maximum Concentrations 
I 

Small Mammal I I I I I 
co;~~~~ 1 Conzion I co;;;;ion 1 Dose 1 NOAEL 1 LOAEL 1 NOAEL 1 LE 1 

(mgikdday) (mg/kg/day) (mlr/kg/day) HQn 
, .--. , - _ 

-_ 
d.034784751 - .. 

--. 
0.26 0 0.26 1.3 2.6 2.68E-02 1.34E-02 
0.2 0 0.2 0.026757501 1.3 2.6 2.06E-02 l.O3E-02 
0.29 0 0.29 0.038798377 1.3 2.6 2.98E-02 1.49E-02 
0.14 0 0.14 0.018730251 1.3 2.6 1.44E-02 7.20E-03 

Ecological Contaminant 
of Concern 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
RendkMuoranthene 

lBisf2-ethvlhexvlmhthalate I 1.3 I 0 I 1.3 lo.173923757 t 0.1833 t 1.833 I 9.49E-01 1 9.49E-02 I 
Carbazole 0.065 0 0.065 I0.0086961E , 
Chrysene 0.3 0 0.3 10.040136252 1 1. 
Dibenzofuran 0.043 

0.64 1 0 0.64 10.085624004 I 1. 
Pyrene 0.46 0 I 0.46 lo.061542253 1 1 
Aluminum 7950 
Chromium 15 0 15 12.0068125~ 
Copper 27.6 0 27.6 3.692535152 1 10 3,69E+OO 3.69E-0 1 
Cyanide 0.26 0 0.26 0.03478475 1 0.8 8 4.35B02 4.35B03 
Iron 12300 0 12300 1645.586318 50 500 3.29E+Ol 3,29E+OO 

15 1.5 1,73E+O 1 1.73E+OO 
Mercury 1 0.19 0 0.19 IO.025419626 0.01 0.5 2.54E+OO 5.08E-02 

$4 62.5 625 1.33E-02 1.33E-03 

ILead I 19.4 I 0 I 19.4 12.595477607 1 0. 

[Nickel 6.2 0 6.2 10.8294825: 
Vanadium 1 19 0 19 12.541962605 1 0.2 2 1 1.27E+Ol 1 1.27E+OO 

0 39.9 1 5.33812147 1 25 1 250 /2.14E-01 ]2.14E-02 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 
HQ, _ Hazard Quotient based on the LOAEL 





Site 17 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Red Fox 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

5.0000000 kg 
0.3200000 kg/day 
0.2752000 L/day 
0.0090000 kg/day 

Maximum Concentrations 
Soil Water Small Mammal 

Ecological Contaminant Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

senzo(a)uvrene I 0.2 I 0 I 0.2 1 0.01316 

Chrysene 0.3 0 0.3 1 0.01974 1.3 1 2.6 1.52E-02 1 r 
._. 
--- 7.59E-03 

Dibenzofuran 0.043 0 0.043 0.0028294 0 0 NA NA 
Fluoranthene 0.55 0 0.55 0.03619 1.3 2.6 2.78E-02 1.39E-02 
Indeno( 1,2,3-cd)pyrene 0.11 0 0.11 0.007238 1.3 2.6 5.57E-03 2.78E-03 
Phenanthrene 0.64 0 0.64 0.042112 1.3 2.6 3.24E-02 1.62E-02 
Pvr~ne 
-r’----- I 

nAh “. .- 
I 

n ” 
I 

n Ah “. ,” n nw7hx “.““.,-“” 1.3 2.6 2.33E-02 1.16E-02 
Aluminum I 7950 I I 0 I 7950 _ _ _ I 523.11 I _-_.__ , 1.93 19.3 2.71E+02 2.71E+Ol 
Chromium 15 0 15 1 0.987 1 0.025 0.25 3.95E+Ol 3.95E+OO 
Conner --rI--- 27.6 0 27.6 1 1.81608 1 1 I in _” 1 1.82E+OO 1 1.82E-01 , 
Cvanide _1 I 0.26 I 0 I 0.26 1 0.017108 1 0.8 8 2.14E-02 2.14E-03 
Iron 12300 0 12300 809.34 50 500 1.62E+Ol 1.62E+OO 
Lead 19.4 0 19.4 1.27652 0.15 1.5 8.51E+OO 8.51E-01 
Mercurv 0.19 0 0.19 0.012502 0.01 0.5 1.25E+OO 2.50E-02 

lNi&el I 67 I n I 67 1 I) An796 1 67 5 1 h7? 1 f,.53&03 1 , _ _ ___ __ 
I 

l.- I I 1.- “.._._1 --._ --- 5.53E-04 
Vanadium 19 0 19 ( 1.2502 I 0.2 2 6.25E+OO 1 6.25E-01 

25 250 l.O5E-01 1 1.05E-02 [Zinc 39.9 0 39.9 1 2.62542 1 

NA - Not Available 
HQ,, _ Hazard Quotient based on the NOAEL 
HQr _ Hazard Quotient based on the LOAEL 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Red Pox 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

5.0000000 kg 
0.3200000 kg/day 
0.2752000 L/day 
0.0090000 kg/day 

Mean Concentrations 

Ecological Contaminant 
Soil Water Small Mammal 

Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

of Concern 
Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Bis(2-ethylhexyl)phthalate 
Carbazole 
Chrysene 
Dibenzofuran 
Fluoranthene 
Indeno( 1,2,3-cd)pyrene 
Phenanthrene 
Pyrene 
Aluminum 
Chromium 

@v&4 
0.1812 

(w/L) 
0 

h-v&) 1 GwWcW) 1 h&&W bglkgM9 HQn HQJ 
0.1812 1 0.01192296 1 1.3 2.6 9.17E-03 4.59E-03 

1.3 2.6 9.67E-03 4.84E-03 Benzo(a)pyrene ! 0.1911 0 0.1911 0.01257438 1 
0.17315 0 0.17315 0.01 
0 1759 n n 1759 nn1 

J 

139327 1.3 2.6 8.76E-03 4.38E-03 
-._. -_ 1 I “._,__ , _._ _ 157422 1.3 2.6 8.90E-03 4.45%03 
0.2237 I 

0 
I 

n 3317 - .--- I 0 01471946 _.“_ 0.1833 1.833 8.03E-02 8.03E-03 
0.1944 65 1 0 I 0.19465 I nois _ . . _ - - -__ -280797 1.3 2.6 985E-03 4.93B03 
0.16985 0 0.16985 0.01117613 1.3 2.6 8.60E-03 4.30B03 
0.2019 0 0.2019 0.01328502 0 0 NA NA 
0.19525 0 0.19525 0.0 1284745 1.3 2.6 9.88E-03 4,94E-03 
0.18995 1 0 ( 0.18995 1 0.01: 24987 1 1.3 2.6 9.61E-03 4.81E-03 
0.2283 0 0.2283 0.01502214 1.3 2.6 l.l6E-02 5.78E-03 
0.18695 0 0.18695 0.01230131 1.3 2.6 9.46E-03 4.73E-03 

4559 0 4559 299.9822 1.93 19.3 1.55E+02 1.55E+Ol 
6.46 0 6.46 0.425068 0.025 0.25 1.7OE+Ol 1.7OE+OO 

Copper 4.09 0 4.09 0.269122 1 10 2.69E-0 1 2.69E-02 
Cyanide 0.11 0 0.11 0.007238 0.8 8 9.05E-03 9.05E-04 
Iron 5411 0 5411 356.0438 50 500 7.12E+OO 7.12E-01 
ILead 9.15 0 9.15 1 0.60207 1 0.15 1.5 14.01E+OO 1 4.01E-0: 1 
Mercury 0.08 0 0.08 1 0.005264 1 0.01 0.5 5.26E-0 1 l.O5E-02 
Nickel _ .______ I 

I 
31 1._ I 

I 
n I 

I 
?l -.A I n 7m98 I -.-“-_- 62.5 625 3.26E-03 3.26E-04 

V.wmlium 
I 

1193 __._ 0 11.93 1 0.7R4994 -._. . I 0.2 2 3.92E+OO 3.92E-0 1 
Zinc 15.: s I 0 I 15-i I 1c jO674 ) 25 250 4.03E-02 4.03B03 

NA - Not Available 
HQ,, _ Hazard Quotient based on the NOAEL 

HQi _ Hazard Quotient based on the LOAEL 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Short-Tailed Shrew 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion R&e 

0.0150000 kg 
0.0093000 kg/day 
0.0033450 L/day 
0.0009672 kg/day 

Maximum Concentrations 

I Soil Water Invertebrate 
Ecological Contaminant Concentration Concentration Concentration I Dose NOAEL 1 LOAEL 1 NOAEL 1 LOAEL 1 

(mg/ke) I (me/L) I InKlkz~ m, , x---o -, , \..._ --_, I (mclkglday) (mgikgiday) (mgikglday) HQn HQi \..._ --D 

0.26 , I 0 I 0.26 I 0.17796 i48 1.3 2.6 1.37E-01 6.84E-02 
0.2 0 0.2 0.136896 1.3 2.6 1.05E-01 5.27E-02 

0.29 0 0.29 0.1984992 1.3 2.6 1.53E-01 7.63E-02 
0.14 0 0.14 0.0958272 1.3 2.6 7.37E-02 3.69E-02 
1.1 _ .- 0 1.3 ( 0.889824 1 0.1833 1 1.833 14.85E+OO 1 4.85E-01 

0.065 0 0.065 I 0.0444912 I 1.3 2.6 1 3.42E-02 1 1.71E-02 

of Concern 
Benzolajanthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Bis(2-ethylhexvl~nhthalste ._._ ~_,r _____ -_-._ 
Carbazole 
Chrysene 0.3 0 I 0.3 1 0.205344 1 1.3 2.6 1 1.58E-01 1 7.90E-02 
Dibenzofuran I 0.043 I 0 0.043 1 0.02943264 1 0 I 0 1 NA 1 NA 
~..-.-.‘l.-. I n cc I A I n cc 30E-01 1.45E-01 
Inaeno(i,L,>-ca)pyrene I U.11 I U I U.11 __-.-- ” .- I -.. , - .79E-02 2.90E-02 
Phenanthrene 0.64 0 0.64 1 0.4380672 1 1.3 2.6 1 3.37E-01 1.68E-01 

I 
U”lit,lLll~:1Ici I “..JJ I ” I “.JJ 1 0.376464 1 1.3 216 1 2.! 
I I.*?. I\ n 11 a ,, 1. I 0.0752928 I 1.3 I 2.6 I 5.' 

D.,...“,, 
I ylrllv 0.46 0 0.46 0.3148608 1.3 2.6 2.42E-01 1,21E-01 
Aluminum 7950 0 7950 5441.616 1.93 19.3 2.82E+03 2.82E+02 
Chromium 15 0 15 10.2672 0.025 0.25 4.11E+02 4.11E+Ol 
Coooer 27.6 0 27.6 18.891648 1 in 1.89E+Ol l.X9E+OO 

Cyanide 0.26 0 0.26 0.1779648 0.8 8 2.22E-01 2.22E-02 
Iron 12300 0 12300 8419.104 50 500 1.68E+02 1.68E+Ol 
Lead 19.4 0 19.4 13.278912 0.15 1.5 8.85E+Ol 8.85E+OO 
Mercury 0.19 0 0.19 0.1300512 0.05 0.5 2.60E+OO 2.60E-01 
Nickel 6.2 0 6.2 4.243776 62.5 625 6.79E-02 6.79E-03 
Vanadium 19 0 19 13.00512 0.2 2 6.50E+Ol 65OE+OO 
Zinc 39.9 0 39.9 27.310752 25 250 l.O9E+OO l.O9E-01 

NA - Not Available 
HQ,, _ Hazard Quotient based on the NOAEL 
HQ1 _ Hazard Quotient based on the LOAEL 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Short--Tailed Shrew 

(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0150000 kg 
0.0093000 kg/day 
0.0033450 L/day 
0.0009672 kg/day 

Mean Concentrations 

Ecological Contaminant 
of Concern 
Benzo(a)anthraoene 
Benzo(a)ovrene 

Soil Water Invertebrate 
Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

bg/kg) GW-J (wdkg) GwkW~ h&&W (wkk9 HQn HQI 
0.1812 0 0.1812 0.124027776 1.3 2.6 9.54E-02 4.77E-02 
0.1911 0 0.1911 0.130804128 1.3 2.6 l.OlE-01 5.03E-02 . ,*a 

Benzo(b)fluoranthene 0.17315 0 0.17315 0.118517712 1.3 2.6 9.12E-02 4.56E-02 
Benzo(k)fluoranthene 0.1759 0 0.1759 0.120400032 1.3 2.6 9.26E-02 4.63E-02 
Bis(2-ethylhexyl)phthalate 0.2237 0 0.2237 0.153118176 0.1833 1.833 8.35E-01 8.35E-02 
Carbazole 0.19465 0 0.19465 0.133234032 1.3 2.6 l.O2E-01 5.12E-02 
Chrysene 1 0.16985 1 0 1 0.16985 1 0.116258928 1 1.3 2.6 1 8.94E-02 ( 4.47E-02 ] 

1Fluoranthene 
) 0.2019 0 0.2019 IO.138196512 1 0 I 0 NA 1 NA 1 
I 0.19525 I 0 0.19525 1 0.13364472 1 1.3 

Phenanthrene 1 0.2283 

1 Cvanide I 0.11 I 0 I 0.11 1 0.0752928 0.8 I 8 1 9.41B02 1 9.41E-03 
d 

Iron 5411 0 5411 3703.72128 50 500 7.41E+Ol 7.41E+OO 
Lead 9.15 0 9.15 6.262992 0.15 1.5 4.18E+Ol 4.18E+OO 
Mercury 0.08 0 0.08 0.0547584 0.05 0.5 l.lOE+OO l.lOE-01 

62.5 625 3.40E-02 3.40E-03 
_-- .-. 0.2 2 4.08E+O 1 4.08E+OO 
$72544 1 25 250 4.19E-01 4.19E-02 

Nickel 3.1 0 3.1 2.121888 1 
Vanadium 11.93 0 11.93 8.165R4h4 I 
Zinc 15.3 0 15.3 10.r 

NA - Not Available 
HQ,, _ Hazard Quotient based on the NOAEL 

HQr _ Hazard Quotient based on the LOAEL 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Short-Tailed Shrew 

(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0167980 kg 
0.0093229 kg/day 
0.0037459 L/day 
0.0009672 kg/day 

Maximum Concentrations 

Soil I Water 1 Invertebrate I 
IEcological Contaminant Concentration I Concentration Concentration I Dose NOAEL LOAEL I NOAEL I LOAEL 1 
of Concern 

Benzo(a)anthracene 
D~..-..l^\....~-.^ u~uLa”~a,~ylm‘~ 

Benzo(b)fluoranthene 

bg/L) 
0 
n 

bk) 
0.26 
n? 

b~Wday) bdkdday) (mgWday) HQn HQ1 
0.159270354 1.3 2.6 1.23E-0 1 6.13E-02 
n ,emc,c,-c’I 1.3 2.6 9.42E-02 4.71E-02 

1.3 2.6 1.37E-01 6.83E-02 
I 

cl& 
I 

; 
I “.L , “.I‘s‘~l,O~, , 

0.29 1 0.177647702 1 

Chrysene 0.3 I 0 0.3 ( 0.183773485 1 1.3 2.6 1 
Dibenzofuran 

1.41E-011 
0.043 0 0.043 1 0.026340866 1 

Nickel 6.2 0 6.2 3.797985355 62.5 625 6.08E-02 6.08E-03 
Vanadium 19 0 19 11.63898738 0.2 2 5.82E+Ol 5.82E+OO 
Zinc 39.9 0 39.9 24.4418735 25 250 9.78E-01 9,78E-02 

NA - Not Available 
HQ,, _ Hazard Quotient based on the NOAEL 

HQr _ Hazard Quotient based on the LOAEL 



Site 17 Proper 
Naval Weapons Station Yorktown 

Shwt-Tailed Shrew 

(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0167980 kg 
0.0093229 kg/day 
0.0037459 L/day 
0.0009672 kg/day 

Mean Concentrations 

Ecological Contaminant 
of Concern 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Bis(Z-ethylhexyl)phthalate 

1Carbazole 

Soil Water Invertebrate 
Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

bgk) 
0.1812 
0.1911 
0.17315 
0.1759 
0.2237 

OWL) (m&g) (mg/kg/day) (mg/kg/day) (mgikglday) HQn HQI 
0 0.1812 0.110999185 1.3 2.6 8.54E-02 4.27E-02 
0 0.1911 0.11706371 1.3 2.6 9.00E-02 4.50E-02 
0 0.17315 0.10606793 1.3 2.6 8.16E-02 4.08E-02 
0 0.1759 0.10775252 1.3 2.6 8.29E-02 4.14E-02 
0 0.2237 0.137033762 0.1833 1.833 7.48E-01 7.48E-02 

1.3 2.6 9.17E-02 4.59E-02 
i421 1.3 2.6 S.OOE-02 4.00E-02 
)555 1 0 0 NA NA 

1 0.19465 1 0 1 0.19465 1 0.119238363 1 
Chrysene 1 0.16985 ( 0 1 0.16985 10.10404C 
Dibenzofuran 0.2019 0 0.2019 1 0.123675 
Fluoranthene 1 0.19525 I 0 ( 0.19525 I 0.11960591 1.3 2.6 9.20E-02 4.60E-02 
Indeno( 1,2,3-cd)pyrene 1 0.18995 1 0 1 0.18995 10.116359245 1.3 2.6 8.95E-02 4.48E-02 

_ _ _ ^^- ^_ 
-.38E-02 Phenanthrene 0.2283 0 1 0.2283 10.139851622 I 1.3 2.6 1 l.UL(MJI 1 3 

I ~~ .~... I _ _ I - _ ^^_-^^ I Pyrene 1 0.18695 I 0 1 0.18695 1 0.11452151 1 1.3 2.6 8,8(lb0~ 4.40%02 
Aluminum 4559 0 4559 12792.744393 1 1.93 19.3 1.45E+O3 1.45E+O2 

0.025 0.25 1,58E+O2 1.58E+Ol , 
Copper ! 4.09 0 ! 4.09 12.505445178 1 1 10 2.51E+OO 2.51E-01 

0.8 8 8.42E-02 8.42E-03 

IChromium I 6.46 1 0 I 6.46 I 3.957255709 I 

109 I 50 I 500 1 6.63E+Ol 1 6.63E+OO 1 
Cyanide 0.11 0 0.11 0.067383611 I 
Iron 5411 0 5411 33 14.66 
Lead 9.15 0 9.15 5.60509’ 
MfWlXTlV l-.08 0 0.08 0.04900~ 

1291 I 0.15 I 1.5 I3.74E+Ol I3.74E+OO 1 
5263 0.05 0.5 9.80E-01 9.80E-02 

Nickel 3.1 0 3.1 1.898992678 62.5 625 3.04E-02 3.04E-03 
Vanadium 11.93 0 11.93 7.3080589 18 0.2 2 3.65E+Ol 3.65E+OO 
Zinc 15.3 0 15.3 9.372447732 25 250 3.75E-01 3.75E-02 

NA - Not Available 
HQ,, _ Hazard Quotient based on the NOAEL 

HQr _ Hazard Quotient based on the LOAEL 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Meadow Vole 

(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0 170000 kg 
0.0059500 kg/day 
0.0035700 L/day 
0.000 1428 kg/day 

Maximum Concentrations 

Soil Water I Vegetation I I I 
Ecological Contaminant I 

I 
Concentration 

I 
Concentration Concentration 

I 
Dose NOAEL 

of Concern fm L!/kP~ fmcdl .I Imolko\ /IWJl!Ztr/rl~d /mrr/tn/rto.r\ I 
t---q -0, \---CI -, \--0’ -0, \..A~ ..e ..rnJ, \“LB ‘.B ..UJ , 

Benzo(a)anthracene 0.26 0 0.26 0.093184 1.3 2.6 7.17E-02 3.58E-02 
Benzo(a)pyrene 0.2 0 0.2 0.07168 1.3 2.6 5.5 lE-02 2.76E-02 
Benzo(b)fluoranthene I-- -- 0.29 I 0 I n 29 -. 0.103936 1.3 2.6 S.OOE-02 4.00E-02 
Benzo(k)fluoranthene . , 0.14 0 I n -.I4 0.050176 1.3 2.6 3.86E-02 1.93E-02 
Bis(2-ethylhexyl)phthalate 1.3 0 1.3 0.46592 0.1833 1.833 2.54E+OO 2.54E-01 
Carbazole 1.79E-02 8.96E-03 
Chrysene 0.3 0 0.3 0.10752 1.3 2.6 8.27E-02 4.14E-02 
Dibenzofuran 0.043 0 0.043 0.0154112 0 0 NA NA 
Fluoranthene 0.55 0 0.55 0.19712 1.3 2.6 1.52E-01 7.58E-02 
Indeno( 1,2,3-cd)pyrene I 0.11 0 I 011 -.-- I 0.039424 1.3 2.6 3.03E-02 1.52E-02 
Phenanthrene I 0.64 I 0 I I n64 -.-. 0 339116 -.--_-I 1.3 2.6 1.76E-0 1 8.82B02 
Pyrene 0.46 0 0.46 1 0.16486 4 1.3 2.6 1.27E-0 1 6.34E-02 
Aluminum 7950 0 7950 2849.28 1.93 19.3 1.48E+O3 1.48E+O2 
Chromium 15 0 15 5.376 0.025 0.25 2.15E+02 2.15E+Ol 
Copper , 27.6 0 27.6 9.89 184 1 10 9.89E+OO Y.S9E-01 
Cyanide 0.26 0 0.26 0.093 184 0.8 8 l.l6E-01 l.l6E-02 
Iron 12300 0 12300 4408.32 50 500 8.82E+Ol 8.82E+OO 

I I __. , 6.95296 0.15 1.5 4.64E+O 1 4.64E+OO 
Mercury 1 0.19 0 0.19 1 0.068096 0.05 0.5 1.36E+OO 1.36E-0 1 

3.56E-02 3.56E-03 
Vanadium 19 0 19 1 6.8096 0.2 2 3.40Ei-01 3.4OE+OO 
Zinc 39.9 0 39.9 1 14.30016 25 250 5.72E-01 5.72E-02 

ILead I 19.4 I 0 I 194 I 

INickel 1 
~- -- 

6.2 0 6.2 1 2.22208 1 62.5 625 

NA - Not Available 
HQ,, _ Hazard Quotient based on the NOAEL 

HQ1_ Hazard Quotient based on the LOAEL 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Meadow Vole 

(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0170000 kg 
0.0059500 kg/day 
0.0035700 L/day 
0.0001428 kg/day 

Mean Concentrations 

Ecological Contaminant 
Soil 

Concentration 
Water 

Concentration 
Vegetation 

Concentration Dose NOAEL LOAEL NOAEL LOAEL 

of Concern 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

W&g) 
0.1812 
0.1911 
0.17315 

Benzo(k)fluoranthene 0.1759 0 0.1759 ( 0.063 1 1.3 I 2.6 1 4.85E-02 

Bis(2-ethvlhexvl)ohthalate 1 0.2237 0 0.2237 1 0.080 1 

(mg/L) 
0 
0 
0 

b&s) 
0.1812 
0.1911 
0.17315 

h4WW @g/k&W WWday) HQn HQI 
0.065 1.3 2.6 S.OOE-02 2SOE-02 
0.068 1.3 2.6 5.27E-02 2.63B02 
0.062 1.3 2.6 4.77E-02 2.39E-02 

n 

Dibenzofuran 

Phenanthrene 0.2283 0 0.2283 
Pvrene 1 0.18695 0 1 0.18695 1 0.C 167 1.3 2.6 5.15E-02 2.58E-02 i 
Aluminum 4559 0 ! 4559 1 1633.946 1.93 19.3 8.47E+02 8,47E+O 1 

Chromium 6.46 0 6.46 2.315 0.025 0.25 9.26E-tO 1 9.26E+OO 

Copper 4.09 0 4.09 1.466 1 10 1.47E+OO 1.47E-0 1 

Cyanide 0.11 0 0.11 0.039 0.8 8 4.93E-02 4.93E-03 

Tron 5411 0 5411 1939.302 50 500 3.88E+Ol 3.88E+OO 
Lead 9.15 0 I 9.15 I_ 3.279 1 0.15 1.5 2.19E+Ol 2.19E+OO 
Mercury 0.08 0 0.08 1 0.029 1 0.05 0.5 5.73E-01 5.73E-02 

1.78E-02 1.78E-03 Nickel 3.1 0 3.1 1 1.111 1 62.5 1 625 1 

Vanadium I 11.93 0 11.93 1 4.276 1 
I 

0.2 2 ( 2.14E+Ol 2.14E+OO 
Zinc 15.3 0 15.3 1 5.484 1 25 I 250 1 2.19E-01 2.19E-02 

NA - Not Available 
HQ,, _ Hazard Quotient based on the NOAEL 

HQi _ Hazard Quotient based on the LOAEL 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Meadow Vole 

(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0328600 kg 
0.0106795 kg/day 
0.0057505 L/day 
0.0002563 kg/day 

Maximum Concentrations 

Soil Water Vegetation 
Ecological Contaminant Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEI 
of Concern (WdkP~ ImolT .j (m o/ko\ (mnlLnlAn.h I,mn/Ln/rlo.r\ Irn”lL,,~“..\ un UA 

.- 

IBenzo(a)pyrene 0.2 0 0.2 1 0.06656 1 1.3 2.6 1 5.12E-1 

I- \ , _ .-_ I 0.29 1 0.096512 1 1’ . . . - 
lBenzo(b’rfluoranthene 1 

Benzo(k)tluoranthene 
Bis(2-ethylhexyl)phthalate I 

.~- 
3 2.6 7.42B;;: ;.;;;i; 

0.14 0 0.14 1 0.046592 1 1.3 2.6 3.58E-02 1.79E-02 
1.3 0 1.3 ) 0.43264 1 0.1833 1.833 2.36E+OO 2.36E-01 

Carbazole 0.065 I 0 0.065 1 0.021632 1 1.: I -.- 
Chrysene 0.3 0 0.3 1 0.09984 1 1.3 2.6 

3 I 36 1 1.66E-02 1 8.32E-03 ] 
7.68E-02 3.84B02 

Dibenzofuran 0.043 I n I I 0.043 0.0143104 0 0 NA NA 
Fluoranthene 0.55 I 0 0.55 0.18304 1.3 2.6 1.41E-01 7.04E-02 
Indeno( 1,2,3-cd)pyrene I 

I 
0.11 0 0.11 0.036608 1.3 2.6 2.82E-02 1.41E-02 

Phenanthrene 

Pyrene 
Aluminum 
f’hmm;.~m 

vvyy.x 

Cyanide 

0.64 0 0.64 -1 0.212992 1 1.3 2.6 1.64E-01 8.19B02 
0.46 0 0.46 0.153088 1.3 2.6 1.18E-01 5.89B02 
7950 0 7950 2645.76 1.93 19.3 1.37E+03 1.37E+O2 

I< n ,c 1 nnm n ^?5 0.25 2.00E+02 2.00E+Ol 
I A,.” I 

; 
I AI.” ( Y.lOJLb ) 10 9.19Ei-00 9.19E-01 

0.26 0.26 1 0.086528 ) Of8 8 1.08E-0 1 l.O8E-02 
Iron I 12300 0 12300 1 4( 
Lead 19.4 0 19.4 1 6.45632 1 0.15 

J93.44 1 50 500 1819E+Ol I8.19E+oO 1 
1.5 4.30E+Ol 4.30E+OO 

Mercury 0.19 0 0.19 0.063232 0.05 0.5 1.26E+OO 1.26E-0 1 
Nickel 6.2 0 6.2 2.06336 62.5 625 3.30E-02 3.30E-03 

I -_ I 0 19 6.3232 0.2 2 3.16E+Ol 3.16E+OO 
Zinc 39.9 I 0 39.9 13.27872 25 250 5.31E-01 5.31E-02 

IVanadium ~I-- 19 I 

NA - Not Available 
HQ,, _ Hazard Quotient based on the NOAEL 
HQi _ Hazard Quotient based on the LOAEL 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Meadow Vole 

(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0328600 kg 
0.0106795 kg/day 
0.0057505 L/day 
0.0002563 kg/day 

Mean Concentrations 

Ecological Contaminant 
Soil 

Concentration 
Water 

Concentration 
Vegetation 

Concentration Dose NOAEL LOAEL NOAEL LOAEL 

Benzo(a)anthracene 0.1812 0 0.1812 0.060 1.3 2.6 4.64E-02 2.32E-02 

Benzo(a)pyrene 0.1911 0 0.1911 0.064 1.3 2.6 4.89E-02 2.45E-02 

Benzo(b)fluoranthene ( 0.17315 0 0.17315 0.058 1.3 2.6 4.43E-02 2.22E-02 

of Concern (wk) Wdk) HQ1 

Benzo(k)fluoranthene 0.1759 0 0.1759 1 0.059 1 1.3 1 2.6 1 4.50E-02 1 2.25E-02 
Bis(2-ethylhexyl)phthalate 0.2237 0 0.2237 I 0.074 I 
Carbazole 0.19465 0 

IChrwenn 

0.1833 1.833 4.06E-0 1 4.06B02 . 
1 0.19465 ( 0.065 1 1.3 2.6 4.98E-02 2.49E-02 

I 0 16985 I 0 I 0 16985 I 0.057 I 1.3 2.6 4.35E-02 2.17E-02 
Dibenzofuran 0.2019 0 0.2019 1 0.067 1 0 u ) NA 1 NA 

I --__ I . ^ , -_ _ ^-- _^ ^ c,.- AA Fluoranthene 0.19525 0 0.19525 0.065 I.5 Z.b >.uuk!AJL L.xJEdL 

Indeno( 1,2,3-cd)pyrene 0.18995 0 0.18995 0.063 1.3 2.6 4.86E-02 2.43302 
Phenanthrene 0.2283 0 0.2283 0.076 1.3 2.6 5.84E-02 2.92E-02 

3.062 1.3 2.6 4.79E-02 2.39B02 
1.93 19.3 7.86E+O2 7.86E+Ol 

0.25 8.60E+a 1 8.60E+00 

Pyrene 0.18695 0 0.18695 I 
Aluminum 4559 0 4559 1517.235 
Chromium 6.46 0 6.46 2.150 0.025 
Copper 4.09 0 4.09 1.361 1 10 1.36E+OO 1.36E-0 1 
Cyanide 0.11 0 0.11 0.037 0.8 8 4.58E-02 4.58B03 
Iron 5411 0 5411 1800.781 50 500 3.6OE+o 1 3.60E+OO 
Lead 9.15 0 9.15 3.045 0.15 1.5 2.03E+Ol 2.03E+OO 
Mercury 0.08 0 0.08 0.027 0.05 0.5 5.32E-0 1 5.32E-02 
Nickel 3.1 0 3.1 1.032 62.5 625 1.65E-02 1.65E-03 

2 1.99E+O 1 1.99E+OO IVanadium I 11.93 I 0 11.93 ) 3.970 1 0.2 I - 
zinc 15.3 0 15.3 1 5.092 1 25 250 1 2.04E-01 1 2.04E-02 

NA - Not Available 
HQ,,- Hazard Quotient based on the NOAEL 

HQr _ Hazard Quotient based on the LOAEL 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Deer Mouse 

(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0150000 kg 
0.0028500 kg/day 
0.00 19000 L/day 
0.0000700 kg/day 

Maximum Concentrations I 

Soil Water I Vegetation I Invetebrate I I I 
IEcological Contaminant 1 Concentration 1 Concentration I- I Concentration Concentration I Dose I NQAEL I LOAEL I NOAEL I LOAEL I 
lof Concern 
Benzo(a)anthracene . , 
Benzo(a)pyrene 
Benzo(b)fluoranthene t 

I 0.26 -.-- 
0.2 
0.29 

(dkg) 
_.- 

I 
(mgW%l bgk+y) @$q&kq9 HQ,, HQ~ 

n ” 0.104 0.156 0.05061333 1.3 2.6 3.89E-02 1.95E-02 
0 0.08 0.12 0.03893333 1.3 2.6 2.99E-02 1,50E-02 
0 0.116 0.174 0.05645333 1.3 2.6 4.34E-02 2.17E-02 

4 0.02725333 1.3 2.6 2.10E-02 l.O5E-02 
3 0.25306667 0.1833 1.833 1.38E+OO 1.38E-01 

Benzo(k)fluoranthene 0.14 0 0.056 0.08 

Bis(2-ethylhexyl)phthalate 1.3 0 0.52 0.71 

Carbazole 0.065 0 0.026 0.039 ( 0.01265333 1 1.3 
Chrvsene 03 n n 13 n 19 I nn<on I ‘3 

2.6 9.73E-03 4.87~03 
, I I “.l.w “.I” “.“-I”-t I.- 2.6 

Dibenzofuran 1 
4.49E-02 2.25E-02 

0.043 0 0.0172 0.0258 0.00837067 0 0 NA 
Fluoranthene 

NA 
0.55 0 0.22 0.33 0.10706667 1.3 2.6 8.24E-02 

Indeno( 1,2,3-cd)pyrene 
4.12E-02 

0.11 0 0.044 0.06 6 0.02141333 1.3 2.6 1.65E-02 8.24E-03 
Phenanthrene 0.64 0 0.256 0.384 0.12458667 1.3 

I 
2.6 

Pvrene d I 
n dh “. .- I 

9.58E-02 4.79E-02 
I 

n ” I 
I 

n 1QA 
Y.1”7 

I 0 376 “.&I 0.08954667 1.3 
I 

2.6 
I 

I 6.89E-02 
Aluminum 

3.44E-02 
7950 .___ n I 2lQn I I”” A771 -VI I 3 1547.6 1.93 19.3 8,02E+02 8.02E+O 1 

Chromium 15 0 6 9 2.92 0.025 0.25 1.17E+O2 l.l7E+Ol 
Copper 27.6 0 11.04 16.56 5.3728 1 10 5.37E+OO 
Cyanide 

5.37B01 
0.26 0 0.104 0.15 6 0.05061333 0.8 8 6.33E-02 6.33E-03 

Iron 12300 0 4920 7380 2394.4 50 500 4.79EtOl 4.79E+OO 
Lead 19.4 0 7.76 11.64 1 3.77653333 0.15 1.5 2.52E+Ol 2.52E+OO 
IMercurv 

- 

INickel 
i 

I 
I 

n 19 -.-. I 
I 

n I 
I 

n n7K 
“.“I” 

I 
I 

0 “4 “.ll’ 0.03698667 0.05 0.5 7.40E-0 1 7.40E-02 

I 67 -.- n 7 dQ 1.7” ? 7’ J. I L 1.20693333 62.5 625 1.93E-02 1.93E-03 
Vanadium 19 0 7.6 11.4 3.69866667 0.2 2 1.85E+Ol 1.85E+OO 
Zinc 39.9 0 15.96 23.94 7.7672 25 250 3.11E-01 3.11E-02 

NA - Not Available 
HQn _ Hazard Quotient based on the NOAEL 
HQi _ Hazard Quotient based on the LOAEL 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Deer Mouse 

(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 

0.0150000 kg 
0.0028500 kg/day 
0.00 19000 L/day 

Soil Ingestion Rate ’ 0.000070c I I kg/day 

Mean Concentrations 

Ecological Contaminant 

NA - Not Available 
HQ,,- Hazard Quotient based on the NOAEL 

HQr _ Hazard Quotient based on the LOAEL 

Water Vegetation Invertabrate 
Concentration Concentration Concentration Dose NOAEL 

0 1.24 1.86 0.60346667 62.5 

0 4.772 7.158 2.32237333 0.2 

0 6.12 9.18 2.9784 25 

LOAEL NOAEL LOAEL 

2 l.l6E+Ol 1.16E+OO 
250 l.l9E-01 1.19E-02 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Deer Mouse 
(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0193600 kg 
0.0037752 kg/day 
0.0036784 L/day 
0.0000755 kg/day 

Maximum Concentrations 
Soil Water Vegetation Invetebrate 

Ecological Contaminant Concentration Concentration Concentration Concentration Dose NO&L LOAEL 
of Concern 

NOAEL LOAEL 
GWkg) (md-1 (m&g) h&t3 

Benzo(a)anthracene 0.26 0 
(mg/kg/day) (mg/kg/day) (mgikgiday) HQ,, HQ~ 

0.104 0.156 0.05”‘~95 1.3 26 ? 98F-03 1 WlTA7 

0.2 0 0.08 0.12 0.03” . ” 
e 0.29 0 0.116 0.174 0.05768094 
e 0.14 0 0.056 0.084 0.02784597 

1.3 I 0 n 57 n 7R n 7<!2<LO~3 

.A, -4 -.- 
Benzo(a)pyrene 

-.--- “_ a..,- “I 
1977996 1 1.3 

Benzo(b)fluoranthen 
2.6 3.06E-02 1.53E-02 

1.3 
Benzo(k)fluoranthen 

2.6 4.44E-02 2.22E-02 
1.3 

Bis(2-ethylhexyl)phthalate 
2.6 2.14E-02 l.O7E-02 

I 
Carbazole 0 

! “.“S I V.,” , “,LII”J”I _ , 0.1833 1.833 1.41E+OO 1.41E-01 
0.065 0.026 I 

I 
0 n19 “.““” I n nixmqg “.-.L,I” 1 1.3 2.6 

Chrysene I 

9.94E-03 4.97E-03 
n-2 

Dibenzofuran 
0;;3 0 0.12 0.18 1 (),oy”v” I lYbbY% 1.3 2.6 

I 1 
4.59E-02 2,29E-02 

0 0.0172 . .._.- 1 nnxR _.“_“_ fnnr 0 0 
Fhmrmthm~ I 

NA 
n <4 rn I 

, U.-J855269 NA 
#T nn I A e.^ ’ A ’ 1939489 1.3 2.6 8.41E-02 4.21E-02 

inaeno(l,z,j-cd)pyrene . _ 1 0.11 I 0 I I 0 044 I I n nhh “.“-- 1 n “?I 87898 Y.“.‘ 1.3 2.6 
Phenanthi 

1.68E-02 8.41B-03 
relic 0.64 0 0.256 0.384 Inl? ..+‘729587 1.3 2.6 

Pyrene 
) 9.79E-02 4.90E-02 

0.46 0 0.184 0.276 0.0914939 1.3 
Aluminum 

2.6 7.04E-02 3.52E-02 
7950 0 3180 4770 1581.25336 1.93 19.3 

Chromium 
8.19E+02 8.19E+Ol 

15 0 6 9 2.9834969 0.025 0.25 
Copper 

l.l9E+02 1.19E+Ol 
27.6 0 11.04 __,_. 

I lfi 56 *.,*-- 5 4896343 I, c. 1 10 
Cyanide 

5.49E+OO 5.49E-01 
0.26 0 0.104 0.156 1 0.05-. 17119.5 --. 0.8 8 

Iron 
I I 6.46E-02 6.46B03 

12300 
0 

0 
I 

4931) 

._-1 
I 

I 
73an 
, <“” 

1 3AAc. 

AA746 177”.7”,- 1 50 
Lead 

500 4.89E3+01 4.89E+OO 
19.4 7.76 11.64 ) 3.85865599 1 0.15 1.5 “” 2,57E+Ol 2.57E+OO 

Mercury 0.19 0 0.076 0.114 0.03779096 0.05 0.5 
Nickel 

7..56E-01 7.56E-02 
6.2 0 2.48 3.72 1.23317872 62.5 625 

Vanadiurr 
1.97E-02 l.P7E-03 

1 19 0 7.6 11.4 3.77909607 0.2 2 
Zinc I 

1.89E+Ol 1.89E+OO 
39.9 n 159fi _“._I 71 OA #.17E-01 3.17E-02 I”./_ 70xinl7fj I ./_I”l”I 1 . 25 -- 

NA - Not Available 
HQ,, _ Hazard Quotient based on the NOAEL 
HQi . Hazard Quotient based on the LOAEL 



Site 17 Proper 
Naval Weapons Station Yorktown 
Yorktown, Virginia 

Deer Meuse 

(Less Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0193600 kg 
0.0037752 kg/day 
0.0036784 L/day 
0.0000755 kg/day 

Mean Concentrations 

Ecological Contaminant 
of Concern 
Benzo(a)anthracene 

Soil Water Vegetation Invertabrate 

Concentration Concentration Concentration Concentration Dose NOAEL LOAEL NOAEL LOAEL 

(mdkg) @g/L) (m&s) (mgJkg) (mg/kg/day) (mglkgiday) (mg/kg/day) HQn 
0.1812 0 0.07248 

I 0.2019 I 0 1 0.08076 1 

\ , 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Bis(2-ethylhexyl)phthalat 
Carbazole 
Chrysene 

IDibenzofuran 
Fluoranthene 
Indeno( 1,2,3-cd)pyrene 
Phenanthrene 
Pyrene 
Aluminum 
Chromium 
Copper 

Cyanide 
Iron 
Lead 
[Mercury 

INickel 

0.1911 
0.17315 
0.1759 
0.2237 
0.19465 
0.16985 

0.19525 
0.18995 
0.2283 

0.18695 
4559 

6.46 
4.09 

0.11 
5411 
9.15 
0.08 

3.1 

0 
0 
0 
0 
0 
0 

0 
0 
0 

0 
0 

0 
0 

0 
0 
0 
0 

0.07644 
0.06926 
0.07036 
0.08948 
0.07786 
0.06794 

0.0781 
0.07598 

0.09132 
0.07478 
1823.6 

2.584 
1.636 

0.044 

2164.4 
3.66 
0.032 

HQI 
0.10872 0.03604064 1.3 2.6 2.77E-02 1.39E-02 
0.11466 0.03800975 1.3 2.6 2.92E-02 1.46E-02 
0.10389 0.0344395 1.3 2.6 2.65E-02 1.32E-02 
0.10554 0.03498647 1.3 2.6 2.69E-02 1.35E-02 
0.13422 0.04449388 0.1833 1.833 2.43E-01 2.43E-02 
0.11679 0.03871584 1.3 2.6 2.98E-02 1.49E-02 
0.10191 0.03378313 1.3 2.6 2.60E-02 1,30E-02 
0.12114 0.04015787 0 0 NA NA 
0.11715 0.03883518 1.3 2.6 2.99E-02 1.49E-02 
0.11397 0.03778102 1.3 2.6 2.91E-02 1.45E-02 

-.- 0.13698 0.04540882 1.3 2.6 3,49E-02 1.75E-02 
0.11217 0.03718432 1.3 2.6 2.86E-02 1.43B02 
2735.4 906.784158 1.93 19.3 4.70E+02 4.70E+O 1 
3.876 1.28489267 0.025 0.25 5.14E+Ol 5.14E+OO 
2.454 0.81350015 1 10 8.14E-01 8.14E-02 

0.066 1 0.0: -2187898 0.8 8 2.73E-02 2.73E-03 
3246.6 ( 1076.24678 50 500 2.15E-tOl 2.15EMO 

5.4Y 1 
_ ̂ _^^_^__ 
1.81YY3311 I 0.15 1.5 1.21E+Ol 1.21E+OO 

_ ..^ U.U48 1 ^ ^__^..^^ U.Ul3YIIYX 1 0.05 0.5 3.18E-01 3.18E-02 
I _ ̂ _ ^ ,I ,“^^^r 62 s 625 9.87E-03 9.87E-04 0 1.24 I 1.86 I U.blbXYjb 

I - _“^ ^ ^-^^l‘r 2 Vanadium 11.93 0 4.772 I ‘/.13X 1 Z..3ILz5lY34 1 0.2 2 ( l.l9E+Ol ( l.l9E+OO 
I _ ._ ^ .^ ^ ,.>^.r,n” 25 I 2.50 1 1.22E-01 1 1.22E-02 IZinc 15.3 0 I 6.12 I 9.18 1 3.UYjlbbS4 1 

NA - Not Available 
HQ,,- Hazard Quotient based on the NOAEL 

HQr _ Hazard Quotient based on the LOAEL 
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